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DAYTON STONER—1883 TO 1944 
By L. L. SNYDER 


Dr. Dayton Stoner, then state zoologist of New York, died suddenly at his 
home in Albany on May 8, 1944. Although seriously ill in April, 1943, his 
health improved and he resumed his work at the New York State Museum in 
September of that year. The fatal attacl as sudden and brief To one who 
knew Dr. Stoner, it seems altogether possible that his conscientiousness and 
strong sense of duty may have driven him beyond the limits of his strength 
and contributed to the shortening of his life-span to 61 vears 

Dayton Stoner’s experience as a zoologist was wide and his career varied. 
His interest, from student days to the time of his death, included many life 


forms, and therefore he was particularly suited for the post he held in Albany 


during recent years. Although his studies and publications dealt largely with 
insects (particularly Pentatomoidea) and birds (subjects of many of his most 
extensive and detailed investigations), mammals received his attention regu- 


larly from 1907 to the time of his death. Stoner was a charter member of the 


American Society of Mammalogists 

Dayton Stoner was born on November 26, 1883, in a small town with a dis 
tinctively American name, North Liberty, Johnson County, Iowa. Whether 
his father, Marcus Stoner, or his mother Nancy (Koser) Stoner, especially di- 
rected or encouraged their son in the study of nature, I do not know, but I do 
know that the environment of North Liberty was not devoid of features which 
might stimulate his interest in natural history. Although the countryside 
extending back from the Iowa River is pre-eminently dedicated to agriculture, 
a considerable and interesting fauna is harbored in its fields, pastures and tim- 
bered river-bottoms. There is ample precedent to assume that the native 
creatures of a boy’s environment may serve to excite a curiosity and activate 
an interest in natural science, often as a life work. One can usually detect in 
the writings of a naturalist some evidence of such early stimulation—a lingering 
sentiment, a harking back to boyhood experiences. However, in scanning 
many of the numerous writings of Dayton Stoner, I find no example of this. 
His writings are characteristically thorough and detailed, but unembellished by 
expressions of feeling. Apparently Stoner was ruled rather strictly by two 
compulsions—one emanating from his personal reserve, the other from his 
scientific discipline. 
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From the public schools of his home area, Stoner enrolled in 1903 as a student 
at the State University of Iowa, which was close by in his native county at lowa 
City. There, as an undergraduate and later as a graduate student, he came 

i 
teachers as, Calvin, MacBride, Nutting, Wickam, Shimek 


Houser. He obtained his B.A. degree in 1907. Continuing his work at the 


under the direct and indirect influence of such outstanding natural science 


Stromsten and 


university, making a study of “skulls”, he was granted an M.S. degree in 1909. 
For the next five years Stoner served as museum assistant at the university. 
In 1912 he married Lillian R. Christianson, who had been a fellow student at 
lowa. In 1913 Stoner served on the Iowa State College (Ames) expedition to 
Vancouver Island and, although working primarily with insects, he had oppo 
tunity to broaden his general zoological knowledge and experience. 
In 1914 Stoner was appointed lecturer in zoology at the State University 


It was during this period that the writer became acquainted with him, having 


] 
elected to take his course in ornithology. He was a Food lecturer, lucid and 
methodical. Though always serious about his work, he did not ignore the 
lighter side, and recognized the high value of introducing his students to living 
animals out-of-doors. We made several trips afield early on spring mornings. 
Opportunity was thus afforded to acquire a little more personal contact with 
Stoner himself. On such walks Stoner’s reserve melted like the skin-deep frost 
on ploughed Iowa fields in March. Thoughts of his amiability have clung to my 
mind as did the Iowa soil to our hiking boots. To dress in field togs and lay 
aside the decorum of the classroom in favor of a companionable walk in the wood 


and fields is a method that can be recommended to all teachers of biology 


In 1919 Stoner received his Ph.D. degree at Iowa His thesis was on the 
Scutelleroidea of Iowa, but during the same period he had prepared anothe 
contribution better known to mammalogists, namely, ‘“The Rodents of lowa’’ 
This latter work has had wide and practical use and is still a valued reference 
book in the mid-west and elsewhere. During the remainder of the time h« 
served the University of Iowa (as Associate, 1919-20; and as Assistant Professor, 
1920-28), Stoner had opportunity for a variety of experiences in the field, 1 
laboratories and on expeditions. He taught at the Okoboji Lakeside Laboratory 
in Iowa during the summer of 1916 and at the Douglas Lake Biological] Station 


in Michigan in 1919 and 1920. In 1918 he was a member of the university’s 


expedition to Barbados and Antigua and in 1922 he made his longest field trip, 
another university enterprise, visiting Fiji and New Zealand. 


Leaving the university in 1928, Stoner joined the staff of the United States 


Bureau of Entomology as field assistant. He continued in this capacity for three 
yeal In 1932 he accepted the post at Albany, a work for which his training, 
interests and experience especially fitted him. Here he had opportunity to 
carry on researches in the several fields of his interests, t write as a teacher 


sincerely concerned with the ideals and purposes of education, and to widen his 
contacts with scientific worke1 His accomplishment and usefulness gre 


steadily and this makes more poignant his untimely passing 
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A PARTIAL HISTORY OF THE ELK HERDS OF COLORADO! 
By Lioyp W. Swiri 


The reestablishment and present general distribution of the Rocky Mountain 
elk (Cervus canadensis nelsoni Bailey) in the mountain areas of Colorado is a 
] 


development ol the past two deca les. Before the period of exploration and 


during the early efforts at settlement, the elk were common and free to roam 


over their chosen range. But man altered this, by usurping the valleys for 
farms and by persistent and unregulated hunting, reduced the herds, and caused 
the survivors to retreat to the protection of the higher mountains. 

Mining expansion brought thousands of people to the mountain areas so, 
during the heyday of Leadville, Ouray, Creede and many another mining town, 
there was hardly a part of the Colorado Rockies that was not subjected to scru- 
tiny by prospector or promoter. Associated with all this was the hunter who 
was unhindered by game laws and encouraged by a belief that there was plenty 
of game for all. By the time the rush of development had subsided and the 
people of the State had more time to inventory their wildlife and other resources, 
some species were nearly exterminated. Thus, even as late as 1910, there was 


good reason to suspect the eventual extermination of the Rocky Mountain elk, 


THE RETURN OF THE ELK 


From neglect of the welfare of wildlife, there was a steady and determined 
effort directed toward its restoration. Game la gradually became mor 
restrictive until closed seasons were established by the legislature from 1913 to 
1918 on deer and from 1913 to 1929 on elk. Then di the period 1910-20 
a vast system of refuges was created, and about the same time elk were r 
introduced by shipments from the Jackson Hole and northern Yellowstone 
herds. 

Before considering the individual herds, it would be helpful to summarize the 
past 30 years of elk resurgence in Colorado. No accurate figures are available, 
but from the records of the Forest Service it appears that the native elk herd 
was probably between 500 and 1,000 in 1910 These survivors were in about 
10 small bands, scattered in wilderness territories in the mountain areas, with the 
largest numbers in the headwaters of the White and Gunnison rivers. 


Coloradans who had known of the general occurrence of elk in the late 80’s, 


realized that the herds could be restored. To hasten their return, interest was 
created in planting elk, and over the period 1912 to 1928 fourteen introductions 
totaling about 350 elk were made. Most of the plantings were of about two 
dozen animals. Except for the Ouray planting of 1922 and that at Ridgeway in 


1928, plantings were all made between 1912 and 1920, with half of all releases 


1 The material on introductions and relict native herds here reported was obtained from 
a report prepared in 1932 by the late John H. Hatton, who was for many years Chief of the 
Division of Range Management in the Forest Service at Denver and, prior to his retire- 
ment in 1941, Assistant Chief of the Division of Wildlife Management in the Chief’s Office, 
Washington, D. C 
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in the three years 1913 to 1915. Most of the imported elk were turned out in 
areas where tl 
Pike’s Peak and the Wet Mountains, the introduced elk have made good in- 


creases, which in itself indicates the unsuitability of these two regions for elk 


e native species had been extirpated. With the exception of 


under prevailing patterns of land use 

The return of the elk has been much more successful than most persons appre- 
ciate. From about 25 foci of native and planted elk, totaling not much more 
than 1,000 head, the elk are now common over most of the wild and mountain 
country of the state. The 1943 estimate for the state was 24,000 elk. Thus in 
30 years Colorado has seen its elk population spring from near extermination to 
abundance. The need for protection through refuges, closed seasons and other 
restrictive measures is largely past. Hereafter the emphasis must be on utiliza- 
tion and management rather than restoration 

Estimated population and increases present an important side of the elk 
history. The availability and condition of the range, however, is the factor 
that determines the desirable limits in distribution and quantity. In several 
places, elk are now in excess of the natural food resources, and are inflicting 


damage to the plant and soil values as well as making depredations on agri- 


cultural areas. In these cases, herd control is a part of a sound big game pro- 
gram, and antlerless as well as antlered animals should be removed. This is the 
present management policy of the Colorado Game and Fish Department 


HISTORY OF INDIVIDUAL ELK HERDS IN COLORADO 


South Platte Drainag The native elk were believed to be nearly extirpated 


in the Estes Park and adjacent Front Range country by the turn of the century, 


concerted effort w made t reestablish the species through introductions. 
This resulted in the stocking of two general areas—the Upper Big Thompson 


drainage at Estes Park and the Boulder Creek territory at Nederland and 


Th » first releases were ma le in ti ] 3stes Park area 25 he ad in March 1913, 


nd another 25 head in April 1914, the animals being shipped to Lyons and 
trucked to Estes Park These elk did exceptionally well and received protection 


from the formation of the Rocky Mountain Park in 1915, and later by a State 


Game Refuge in the foothills to the east. Through the years, this herd of elk 
has increased and spread into adjacent areas. Protection, however, has been 
too rigidly applied, and the elk have in recent years caused much damage to 
private lands and to the native forage in the National Park. The special season 

1941 on National Forest and private lands was an attempt to remove a part 
of the excess population; the 1942 season eliminated an additional one hundred. 

Apparently 3 of the 1913 elk destined for Estes Park were taken to Nederland, 
but the principal plant of 25 was made in 1915. The stocking in the area was 


subsequently supported by a shipment of 47 to the Rollinsville territory in 1917. 


Although more elk were brought into the Boulder Creek drainage than to Estes 
Park, the herds have never prospered. Perhaps a large elk herd in the area 


would be undesirable, since there would certainly be constant conflict with 


agricultural interests 
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Both herds increased and spread until th 





ir territories now overlap. The 





Ouray herd has long been famous as common visitors to the town, and has even 


been enrolled on the membership of the local Elks Lodg \ 


A portion of the 


Ouray herd has been fed during winter periods for many years. The Ridgway, 
or Plateau, herd has now reached out into the farming area and damage has 
been experienced from depredations to stacked hay. The combined herds total 
about 500 individuals. 

Colorado Drainage-—The Middle Park elk herd was fairly accessible to the 
hunters and was reported to be down to about 50 head in 1913. From this 
small number the herd benefited from closed seasons and the Williams Fork 
tefuge until it expanded and caused damage to local ranches. The refuge was 


opened in 1929 and about 300 killed. Since then the elk have been in conflict 


with some of the established livestock industry and there have been open seasons 
most of the year The State Game Department has fed part of two small 
herds, one on Beaver Creek and the other on the Troublesome since 1930, but 


this practice was discontinued in 1943. 


The elk of Eagle River and the Roaring Fork vere probably all gone by 1903, 
despite statements of a possible population of 6,000 to 8,000 in the early 80’s 
Through efforts of the Ell Lodge at Aspen, 62 he: vere introduced ove 
three-year period from 1913 to 1915. These plantings were successful, the ell 
increased in number and extended their rang Today the estima ed p u 
lation on the Holy Cross National Forest is 1,700. Some areas could support 
more elk, but on certain territories, such as the Thompson Creek drainage ai 


the triangle between the Frying Pan and the Roaring Fork Rivers, the forag« 
is showing elk damag« 

White Drainag The largest group of native elk to remain for replenishing 
the state’s supply was found in the headwaters of t] White River, in the White 


River National Forest. In this large roadless area, natural factors of isolation and 


ample food and cover combined to give the elk more protection than was afforded 
} 


on other portions of their ranges. Closed seasons gave further assistance and 
in time the White River area became the center of one of the largest elk herds 
in Colorado In recent years it has pre bably yielded the most elk hunting 
During the last decade, excess populations have developed in several local areas, 
but especially on the South Fork. The opening of the 4-million-acre Whité 
River State Game Refuge was necessary in 1939 and beginning in 1941 a limited 
harvest of female elk was also permitted. Perhaps the White River area could 
continue to support the present elk population of around 2,300. Certainly any 
proposed increase on the North and South Forks should be given careful con 
sideration 

Yampa Drainage.—Routt County was famous as an elk country in the early 


days, one estimate for 1880 being 20,000. Market hunting undoubtedly took 


its toll, and by 1912 the herd was reported to be reduced to 120 individuals in 
the territory included in the Routt National Forest. From this nucleus of native 
elk the herd has gradually expanded until it is now approximately 800. In the 


meantime, hunting has been permitted during most years since 1929 so that the 
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herd has been contributing to the recreational values of the State. Some con- 
flict has been experienced, particularly depredations to hay stacks, but through 
stockade enclosures for hay and some supplemental feeding the damage has been 
largely corrected. As a management objective the herd should probably be 
held to its present size 


SUMMARY 


The history of the Colorado elk herds illustrates the ability of this species 
of big game to become reestablished where range is available and protective 
measures are applied. It shows that elk populations can be increased readily 


under a restoration program and therefore allays the concern expressed over the 


possibility of overshooting under present limitations of seasons, bag limits, and 
other restrictive measures 
The further application of management principles can be expected to keep 
the herds in adjustment with the environment At the present time, it is the 
opinion of the Colorado Game and Fish Department that there are now only 
few elk problem areas in the State. On all problem areas the number of 
antlerless licenses have been increased considerably and marked progress has 


been made in adjusting numbers to the carrying capacity of the range. 


U. S. Forest Service, Department of Agriculture, Washington, D. C. 


THE HOME RANGE OF SOME BRAZILIAN MAMMALS 
By Davin E. Davis 


Studies of the movements of individual mammals have shown that in general 
each individual remains in a limited area for a considerable period of time, 
often for many months. For mammals, the term home range is used to mean 
the area in which the individual lives. For other vertebrates, notably fishes 
and birds (Nice, 1941), the word territory is used to mean an area that is de- 
fended by the individual. Until a species of mammal can be adequately studied 
to determine whether it actually defends the area in question, the use of the more 
general term, home range, is advisable even though in many cases the home 
range appears to be a true territory. The recent summary by Burt (1940) brings 
together the information concerning the home range and territory of temperate 
zone mammals, principally rodents. However, little is known of the movements 
of tropical mammals except for the extensive studies of Carpenter (1934, 1935, 
1942) on monkeys. 

The purpose of this paper is to record some observations on the home range 
of a few tropical mammals. The investigations of the movements were not 
organized to study the home range in detail but were part of a coordinated in- 
vestigation of the ecology of Brazilian forests in connection with jungle yellow 
fever reported in detail elsewhere (Davis, in press). 

The region in which the study was made is in the county of Teresdépolis in the 
State of Rio de Janeiro. This county is situated on the top of the coastal range 
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MAMMALS 


Cc n 1.0 and location 2.0. Each month traps were set between 
nd 3.5 and 5.3 and 9.0 In : ldition, during the months of October, 
i June a line of kill trap is placed at the base of the hill in the 
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n the pigsty and house. The traps used for live trapping the small 


re made from a snap trap and a tin can. For the larger mammals 
re traps were used. Very few individuals were killed, although on 


mice succumbed. Except under special circumstances no 
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mammals were removed from the area. The individuals were numbered by 
cutting off toes. Unfortunately, pressure of other work prevented the use of 
more than 30 traps or of a grid system of trapping, which probably would have 
furnished more detailed information. While these methods do not give the 
detailed results desirable in an investigation of the home range, nevertheless the 
information thus obtained provides considerable advance in the knowledge of the 
behavior of some tropical species. 


HOME RANGES 


The forest at Fazenda Boa Fé contains several species of marsupials. Two 
species, the common opossum (Didelphis marsupialis) and the woolly opossum 
(Caluromys philander), were present in sufficient numbers for observations on 
the home range. In addition, a species of masked opossum (Philander opossum) 
was represented by individuals that wandered through the areas, especially in 
April and May. A few individuals of the murine opossums (Marmosa agilis, 
Monode lphis scalops, and M onodelphis americana) were captured, principally in 
September and October. 

The captures and recaptures of the opossum Didelphis marsupialis are listed 
in Table 1, according to location. The trapping, marking and releasing of 
individuals began in August 1942, but in the month of July several individuals 
were trapped and removed from the area. A total of one adult male, two im 
mature males, one adult female and one immature female was removed. After 
the month of July no opossums were removed from the area until June, when 
all that were captured were taken away 

Comparison of Table 1 and figure 1 shows that the females remained within 
a small area for a long period of time. Individual M 14658, a female, stayed 
between locations 1 and 5 for 11 months and then was removed from the forest 
During the latter months no trap was set near station 4.8, but it is likely that 
she wandered into that section as she had done in the first few months. Thi 
males, on the other hand, were seldom recaptured. Three individuals released 
in October and November were never recaptured, although one released in April 
was caught in the next two months The individual captured in June and July 
were removed from the forest but are noted here to indicate that some individuals 
entered the area 


During the months of October, February and June, one adult female w: 


captured in about the same place in a trap line that was located along the edg« 


of the forest below the hill roughly between the pigsty and the house. In addi 
tion, she was captured in May in a trap line at the top of the hill at stations 6.0 
and 4.8, which were directly above the place $s Ol capture at the base of the hill 


Some of the opossums originally trapped on the upper trap line were caught 


also on the edge of the forest In addition, in October one adult (sex unknown 
and one adult female were captured, but never recaptured. In June one in 
mature female and in July two adult males were caught 


Some young individuals were marked while still in the pouch. In August 


location 5.6 seven young were marked and put back in the pouch of M 14669. 
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Only one of these, a female (M 15137), was recaptured. As shown in Table 1, 
she was recaptured near where her mother had lived and remained near there 
until she was taken out of the forest in June. Seven young of another female, 
captured in the trap line on the edge of the forest, were marked and returned to 
the pouch, but none was ever recaptured 

The differences between the sexes in the amount of movement is marked. 
The two adult females and two immature females were all recaptured over a 
period of several months. In contrast, of the five adult males released only two 
were captured a second time. 


TABLE 2 Captures ¢ R f ( l philand 
RI 
194 1943 
, I AC 
c - > = ~ t 
5 - is : 2 - 
M 14674 Adult 9.2 9.0 9.0 
9.0 
mt 
M 14680 Adult 8.1) 9.2) 9.0) 9.0) 9.2) 9.0) 9.2) 9.0 9.2 8.1] 
9.0) 9.0) Of 9 0 Q ] 
99 
4 {) ; 
M 14895 Adult ’ +.9 +.9 
oO ( 
M 15119 Adul 1.9 1.9) 4.9 
M 15228 Immatut 9.0 6.0 
8] 
M 15325 | Immature 6.0 
M 1532¢ Adul ,0 9.2: 9.0 
h 5530 Ad 6.U 


A more complete study (Lay, 1942) of the opossum in Texas, which is con- 


sidered by Gilmore (cf. Bugher et al., 1941) to be conspecific with the Brazilian 
opossum, showed similar results About half the individuals were never re- 
trapped, but some remained in the same area for many months. Also, as was 


true in Brazil, the ranges of individuals overlapped in many instances. How- 
ever, in contrast with the results in Brazil, the females wandered as much as the 
males. 

The arboreal woolly opossum (Caluromys philander) was captured several 
times in traps set on platforms in the trees. Table 2 shows the locations of the 
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Didelphis marsupialis, the females tend to remain in the 
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manner in which to study the home range is to set traps in a grid, nevertheless 











126 JOURNAL OF MAMMALOGY 


it seems likely that the straight line of traps indicates the range of movement. It 
seems reasonable to state that if the individuals regularly moved considerable dis- 
tances, several, at least, would be captured a long distance from the site of original 
capture. Evans (1942) found that two species of English mice restricted their 
activity to a home range of 100 yards and 60 yards, respectively. It will be 
noted in Table 3 that many individuals were never recaptured. It may be 
suggested that these individuals traveled long distances and were therefore not 
trapped again. However, it seems likely that a large proportion of these in- 
dividuals died shortly after release. Many individuals were set free in a weak- 
ened condition due to being kept in the trap for many hours; it should be noted 
that many individuals were found dead in the traps. Furthermore, the number 
of traps was small Considering the short life of small rodents, it does not seem 
unreasonable that many individuals were never recaptured. Examination of 
the 


in comparison with the entire group. Evans (1942) found that about one-half 


sex and age of the individuals not recaptured does not reveal any differences 


the population disappeared within one month after first capture. 





TABI { Vuml B Cap 
F y { MAY | Jt J 
Carollia 1 
cillata l 1 (2);9 (1 l 5 2 2 7 l 
Desmod 
tund 2 l 2 l { j 8 
4n aeoflroy j ! 10 ] ] 6 ] 


Some observations concerning the movements of three species of bats are also 


included Table 4 lists the capture of three species The bats were collected 
on one day each month in artificial tunnels dug in the hillsides In addition 
some individuals of Carollia, as indicated by numbers in parentheses, were cap 


tured in snap traps baited with banana. 

In all three species the number present in the tunnels decreased in the months 
of October, November and December, but during the rest of the year some bats 
were regularly captured in spite of the fact that all individuals captured were 
killed each month after November. Apparently the bats either moved out of 


the tunnels or no bats came into them from other areas during those three 


months The constant capture of bats in the remaining months of the year 
indicates that some individuals were moving into the tunnels from other places. 

In the months of September, October and November some bats were banded 
and released. Of the nine individuals of Carollia perspicillata which were re- 
leased in September, one individual was recaptured in a rat trap in January and 
two were recaptured in the tunnels in May. None of the three individuals re- 
leased in October was recaptured, but the one individual released in November 


was recaptured in the same tunnel in December. Of the one Desmodus rotundus 


and the ten Anoura geoffroyi released in September, none was recaptured. 
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SUMMARY 


The home range of tropical marsupials and mice has been studied by recap- 
turing marked mammals. The individuals were trapped, marked and released 
along a trail in a second-growth forest near Teresdépolis, State of Rio de Janeiro, 
Brazil, from August 1942 to September 1943. In addition, some bats were 
released and recaptured. 

Females of the common opossum, Didelphis marsupialis, tended to remain 
within a small area for many months, although the males were seldom recaptured. 
Individuals of the woolly opossum (Caluromys philander) returned to the same 
trees for many months. 

Mice belonging to three speci : Thon asomys 8 thlineatus. Akodon arviculoides 
and A. nigrita) were consistently retrapped within 100 meters of the location of 
original capture. Of 155 mice released, 82 were recaptured and 53 were recap- 
tured in more than one month. The mice were recaptured a total of 152 times, 
and in only 15 instances was the site of recapture more than 100 meters along 
the trail from the place of original capture. These mice appear to have a home 
range with a radius of less than 100 meters 

Bats, representing three species (Carollia perspicillata, Desmodus rotundus and 
Anoura geoffroyi), were captured in artificial tunnels. The number of individuals 
decreased sharply from October to December, but during the rest of the year, 
in spite of the fact that all bats captured were killed, many individuals were 
captured in the tunnels, indicating that bats were moving into the tunnels 
during this period. Of the 9 bats (Carollia) banded and released in September, 
one was recaptured in January and two were recaptured in May. None of the 


1l bats (Anowra and Desmodus) released in September was recaptured. 
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COLOR CHANGES IN MAMMAL SKINS DURING PREPARATION 
By Sruart C. DowniInc 


Originally this paper was to have been published under the joint authorship 
of E. C. Cross, L. A. Prince and the present writer, of the Division of Mammals, 
Royal Ontario Museum of Zoology. The outbreak of the war terminated the 
experiments being conducted by the Mammal Division and the whole matte: 


1 } 


was left in abevance in the hope that it ¢ yuld soon be resumed and more definite 
conclusions reached as to the effects of preparation on the colors of mammal 
skins However, it is now apparent that this vork will not be resumed for some 
time and as the implications involved are far reaching in their bearing on taxo 
nomic studies, it has been deemed advisable to place the experiments on record 
incomplete as they ar 

Museum workers have long known that the natural colors of mammal skin 
are altered by long immersion in solutions of alcohol, formalin, salt, alum o1 
similar preservative “Fading” due to long-continued exposure is equally 
well known and examples may be seen in the exhibition halls of any museum 


Color changes such as thes have clearly bee caused by harsh treatment of the 


specimens, but it appears to have been tacitly accepted that the natural colors 
of animals are not altered by normal museum methods « preparation He 
ever, it has been forced on the attention of the staff of the Royal Ontario Museun 


of Zoology that the colors of at least some groups of animals may 


\ series of 28 red squirrels (Tamiasciu h. hudsonicus) collected by L. A 
Prince at Favourable Lake in 1937 was noted as showing marked dichromatisn 
when being incorporated into the collectior Twenty-five specimens had wu 
formly tawny olive side and back while three ere much darker in tone and 
had reddish sides and back On inquiry i as discovered that the 25 tawn) 
olive skins had been made up in the field but the 3 reddish skins had been mere] 
skinned out, dried and later relaxed and made up in the museum labo: 

\ rapid survey of the museum’s red squirrel collection revealed a considerab!] 
number of skins with the same dark tone and reddish coloration noted in the 
three Favourable Lake specimens. These skins without exception proved t 
have been relaxed and made up in the museum laboratory. This was rather 
alarming in view of the importance of coloration in taxonomi ork and l 
vestigation was begun to ascertain where i the prepal 10on pI ¢ t! cok 


change had occurred 


In recent years borax has been the preservative used by our field partic 
Prior to that, arsenic or an arsenic and alum mixture was used and a few speci 
mens in the collection were preserved with salt alone. The practice in making 


up dried skins has not varied in recent years and is as follows: 
|) The dry skin is relaxed by soaking in lukewarm tap water, usually ove 
night. 


(2) The relaxed skin is washed briefly with soap and water 
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(3) The skin is then rinsed in a degreasing agent such as varsol or carbon- 

tetrachloride and, if greasy, allowed to stand in it for half an hour or so. 
(4) The skin is dried in sawdust, using compressed air to assist the drying 
and to blow the sawdust out of the hair. 


As a first test of the effect j 


yf this procedure four pieces of skin from a freshly- 


killed squirrel were thoroughly saturated with one of the four dry preservatives 


lt 


(arsenic, alum, borax, salt), placed in an electric oven and held at 60° Centigrade 


for 24 hours. Not one of the four pieces of skin so treated showed any change 


in CO1O! 


Four other pieces of skin were taken from the same red squirrel pelt, saturated 
with the four preservatives as above and then soaked in lukewarm tap water 
over night. The hair of each of these pieces of skin after such treatment showed 


pinkish coloration not present in the control pi ces. As a fresh pelt had been 
used in this test, pieces of dried skin were immersed over night as a check. The 
effect on the drv skin was the same as that on the fresh. 


A more elaborate series of tests was then undertaken. using distilled water 


alone as well as supersaturated solutions in distilled water of borax, of salt, of 
arsenic and of alum. Thirty sections were cut from two freshly-killed red 
squirrels A corresponding piece as a control was also cut from each section. 
These sections were numbered, their position in the pelt recorded and the color 
of each section determined from Ridgway’s color chart These sections were 


then immersed in the solutions for periods varying from 1 to 64 hours. 

A detailed study vas made ot ear h sample aitel it had been removed from the 
solution and dried. The results may be summed up by saying that after soaking 
for even one hour, the hair of the samples had without exception altered appre- 
] 


ciably in color. The original samples were Tawny but after soaking for one 


hour, the borax treated and salt treated samples were Hazel, the arsenic treated 
sample was between Tawny and Russet, the alum treated sample was between 
Russet and Hazel and even the distilled water treated ample showed a per- 
ceptible change from the Tawny check 

The samples that had been soaked for the longer periods showed further 
darkening and deepening of color Arsenic treated and distilled water treated 
samples showed the least change, borax treated the most change; alum treated 
and salt treated samples were intermediate. Although the above preservatives 
increased the amount of change which took place, even soaking the skin in dis- 
ised a marked alteration of the normal hair color. 


A 





tilled water 

These tests clearly showed that the soaking of the skin was the stage of the 
preparation process in which color change occurred. A variety of supplementary 
tests confirmed this conclusion 


] 


The outbreak of the war prevented similar tests from being conducted on 


other groups of mammals but a careful examination was made of such specimens 
in the museum collection as were known to have been made up from previously 
dried skins. These specimens were compared with material that had been made 
up directly from fresh specimens. It was found that changes in color had taken 


place in many species, as listed below. In general the change was similar to 
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C. Marguerite Yel tints on underparts changed Pale P h Buff 
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Buff to Vina ( - the tail fro Ye Oche Oc ceous-Ora 
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A. Change not so obvious as in most of the other Sciuridae examine 
B. Cinnan Buff changed o Pinkish ( ame 
C. In unsoaked condition this species has more cinnamon to start with than any of the 
other scliuridae examine which may ¢€ xpl iin the less amount of chang 
Deep cinnamon tints in some of our ground squirrels, which we know were relaxed and 
made over, suggest a change has taken plac e, but we have no comparable material of 
known treatment to make definite statement 
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cates that the present museum practice of making over skins in the laboratory 


by soaking specimens collected and dried in the field must be greatly modified 
and perhaps abandoned for some species. All such material so treated in the 
past must be placed under suspicion. Some of it, as far as color is concerned, 
will be found to be useless for taxonomic studies. 

The Sciuridae appear to be more seriously affected by current methods of 
making up museum study skins from material skinned out and dried in the field 
than are other groups. Even in those groups not so drastically affected, the 
importance of detecting even slight color changes should be recognized especiall} 


in studies involving subspecific distinctions. 


3) The problem of cleaning dirty or greasy skins and of relaxing dried skins 
is one that must be considered ans by museum preparators. The extent of 
the change in color appears to depend on the length of time the hair is in a moist 
condition. Our tests show that a slight but perceptible change had taken place 


in the hair color of a red squirrel after one hour of soaking. The problem then 
is one of how long a skin can be soaked without changing its color. Some mem- 
bers of our staff believed they could detect a subtle change after half an hour of 
soaking while others thought no change had taken place. Skins that have 
changed only slightly may be those most likely to lead the taxonomist astray, 
because he may fail to realize that the skins are not of normal coloration. 

It may be possible by rapid relaxing, washing and drying to avoid producing 
any color change. This, however, will require further investigation. In the 
meantime any specimen that is relaxed and made over or washed in the process 
of preparation should bear this information on the label 

(4) The water trap is of questionable value as a means of securing specimens. 
Perhaps the majority of the specimens so taken do not suffer a change in color, 
but many jumping mice certainly do so. Any specimen captured in a watez 
trap should have this information stated on the label 

(5) To what extent conclusions as to subspecies and other taxonomic groups 
have been vitiated by changes in coat colors produced by methods of preparation 
is a matter that must receive attention 
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band of mule dee ‘It was quite amusing t 

water when the river is high. Some will wade deliberately in and start swim- 
ing easily, others will plunge in, and some leap as high and far out as possible, 

go clear under, bob up serenely, shake ir heads, and swim furiously for the 
other shore.”’ 

Most of the photographs were taken in the northwest portion of the state of 
Colorado, on what is known as the western slope of the Continental Divide, the 
Wallihans’ most nearly central point of rendezvous being Glenwood Springs. 

‘heir book contains 36 plates consisting of various groups and individuals of 
deer, antelope, elk ne plate shows a band of 200 animals, and another 250), 
cougar, mountain sheep, wild ¢ American buffalo, black bear, beaver, wolf, 
jack rabbit, and prairie dog 

In order to make the collectio1 nimals nd in the Rocky Mountains 
more complete the publishe: < é photographs obtained by other 
person 

The introduction « Hoofs, Clav d Ant] the Rocky Mountains’’ is 

ritten by Theodore Roosevelt, with the ng excerpts 

‘It has never been my good f nt SE nteresting a collection of game 

tures as those that have beet ker Mr. and Mrs. Wallihan The 
book, when published, will be solutely uniq nd « tmost value. The 
picture of the bunch of deer tering the spring pool in snowy weather gives 

n idea such as 1 ritten description ¢ deer look as they come 

lown to drink ina band. Then pictures of the two startled bucks just about to 

imp off, and the buck and the doe, the still unconscious and the buck look 
| in spiciously in the direction hich the came ( S rood in their 
So with the antelope picture lertness of the antelope, the queer 

| rrong-horned b« caught perfe ell the d nee in their 
des when cor red ¥ ud e de in I do by 
| = nerience the extreme diff ce wena with the rifle 
eit lf or cougar, I cannot « shm¢ ing 1 re 

r le and character yh y { The cougar e tree has a 

pecial and peculiar e. s] it the | nd Che 

If slouching over the hi so cl eem to see him in the flesh 

! look at the picture So itis wi ll these pict . the idness 
plicity, and truthfulnes ch M M Wal old their 
ries add greatly to thei [t credit to ¢ 1 the United 

States that book « his kind should be produce S 1—Theodore 

Roosevelt This introduction is indec igh compliment paid ich ar 

outstanding wildlife enthusiast as Theodore Roosevelt 

Comparison today, nearly a half century lat the results ined by the 

Wallihans with their cumbersome wildlif technique, up ute at tie 

time, show them to be hs “dy ¢ ‘elled, if Dd" ur present experts II the 

field. Truly, Mrs. Wallihan justific he sobriquet “One of Ameri rst 
feminine mammalian photographers 
Fish and Wildlife Service, U. S. Deparim of the Interior, Washington, D. C 
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NOTES ON THE LIFE-HISTORY OF THE LITTLE SHORT-TAILED 
SHREW 


By Wiiu1Am B. Davis AND LEONARD JOERIS 


The following notes on the little short-tailed shrew (Cryptotis parva) are 
presented to supplement those published by Hamilton (Jour. Mamm., vol. 25, 
no. 1, pp. 1-7, 1944) and Moore (Proc. Florida Acad. Sci., vol. 6, pp. 155-166, 
1943). They are derived from field and laboratory observations made in the 
vicinity of College Station, Brazos County, Texas, by Joeris during the fall and 
winter of 1941, along with observations by Davis during the period 1937-1944. 

Habitat.—In the vicinity of College Station, short-tailed shrews occur most 
commonly in pastures, vacant lots, and fields where the dominant vegetation is 
grasses (Andropogen, Cynodon dactylon, and Sorghum halepense) intermingled 
with weeds and forming a dense canopy under which the shrews can move about 
in runways of their own or those of cotton rats (Sigmodon hispidus). Most of 
the 40 or more specimens we have examined from this vicinity have been trapped 
in runways of Sigmodon. One individual was captured in a timbered area; 
in this instance the shrew had taken up quarters under a rotting log. The type 
of soil seems to be of minor importance in determining their distribution; shrews 
have been taken on both sandy and clayey soils, but nearly always in dense 
stands of grass. 

Burrows.—Three burrows occupied by short-tailed shrews were found and 
examined. One appeared to be nothing more than a partly enlarged crack in 
heavy clay soil. It extended below the ground about 8 inches and terminated 
in a nest. The second appeared to have been excavated by the shrew itself. 
It was in sandy loam soil, slightly less than 1 inch in diameter, 10 inches long, 
and 8 inches below the surface at its deepest part. It also terminated in a nest 
chamber. The third, excavated on December 6, was in clay loam soil in a 
Bermuda grass pasture. It was at least 5 feet long, 8 inches below the surface 
at the deepest point excavated, and had a short side branch that led to a rather 
large nest chamber. 

Captive shrews were observed excavating burrows in soft soil in a glass vi- 
varium. In this instance two shrews cooperated, one doing most of the digging, 
the other pushing the loosened earth out of the burrow and packing the walls 
of the tunnel. The front feet were utilized to loosen the soil, which was then 
thrust backward under the belly of the animal and kicked further to the rear 
by the hind feet. There the second shrew took it and pushed it ahead of him 
by using the front feet and chest to hold the earth and the back feet for pro- 
pulsion. Most of the loosened earth was packed into the sides of the tunnel; 
a small quantity was scattered near the entrances. The two, working almost 
continuously for two hours, completed a burrow two feet long and with four 
openings. 


In loose, damp soil, captive shrews were observed to force themselves, mole- 
like, through the top layer, pushing up a tiny ridge as they progressed. Perhaps 
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ne vere cannibalistic to a cert extent \ shrew that died in 
s attacked | ho tnat 1 ned On ty occasions when two 
caught toget! 1 a live trap, one had been partly eaten by the 
irplus sect ls bug e placed in the cage, each one was 
seized and | | Those not consumed were cached in one corner 
Ur he sh 3 pl 1 12 bi: ( kets in a corner of the cag 
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urs. This rapid metabolic yuire large intake of food. Ina 
2 hour on P ecantive shre 3 crickets, 25-30 sow bugs, 
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9 


populations were 3, 5, and 4 respectively. The stone mound had a population 
of 4. Females predominated in all but one group, as indicated below. 


ION MAI FEMALE 
Lods 2 $ 
Rr) ry! ‘ 
Brush p 2 
10 
MPto pur > 


According to the trapping results, it would appear that each group frequents 


a 
only the immediate vicinity of its respective shelte1 As with the lodge, th 


mice did not venture farther than 25 to 30 feet from the shelter and mice marked 
near one shelter plac ere never caught near another 
DOMINAN( 

On Janua 23 all the mice from the lodge area were removed. Three of 
these, a male and two females, were placed in a cage During the day the mic 
remained quiet, huddled in a corner of the cage. This “huddle” was always 
ot a definite pattern that never changed throughout the entire period of cap 


tivity One female mouse was always on the bottom, the second female next 


and the male was always on the to} Perhaps this was an expression of social 
domi ance alth ugn { can not be sure which animal should be considered domi 
nant since no fightin as observed It is assumed that the mice spend the 
day in thei winter nest in a similar patten \ small animal like the mous 
need mice in order to conserve body heat Allee (1938 reports Vetelon 


} 


mice raised solitarily grew more slowly than those raised in groups 





rERRITORIALITY) 


S | factors may affect the range of the mouse in winter Hatfield (1940 
who studied this species in the laboratory, showed that cold caused a decrease in 
activity and food consumption. The brush piles may also have acted as arti 


ficial shelter places into which the mice were draw It should be pointed out 
that th winter was fairly mild | believe that it was not the reduction of 
shelter or, for that matter, the creation of artificial shelter that made the mic 
behave as uniformly as they did One of the main factors in this behavior 


pattern may be based on territoriality 


I place i several mice from one group into a cage where three mice from another 
group were presen The mice were introduced one at a time and each was 
immediately attacked by the caged mice. Stoddard (1931) noted that bol 
whites attacked strangers introduced into the winter pens and that this atta 
“may lie in an instinctive desire to prevent additional birds from sharing an 
crowded range.” Errington and Hamerstrom (1936), writing 


about the bob-white, state that “the fall strife between whole coveys is probably 


a manifestation of intolerance. This is distinct from the breeding season com 
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bats.”? Nice (1941) writes in regard to winter territory, ‘‘An area used as a 
feeding ground and defended against other birds of the species resembles typical 
territory, but differs... by the absence of sexual selection.”’ Doubtless areas 
that are defended by more than one member of a group and where sexual be- 
havior is wanting exist also among mammals. Carpenter, for example, describes 
territorialism of groups of apes and monkeys 

Burt (1940) found that female Peromyscus have separate areas that can 
rightly be called territory during the breeding season. In a later paper, Burt 
(1943) emphasizes the fact that home range and territoriality are not synony- 
mous. Recognition is doubtless present among the individuals of a winter unit 
of mice since those from the same area did not fight when placed in the cage 


together, while a mouse from another unit was immediately attacked. 


As formerly mentioned, the entire mouse unit was removed from the lodge 
area on January 23 This vacant area was checked periodically to see whether 
new mice moved in. Ingress did not occur until March 5, 42 days after the re- 
moval of the resident mouse group, when two mice were caught Both of these 
vere males that had not been marked for identification. It must be assumed 
that they came from areas other than those previously trapped. On March 12 
and 14 one of these mice was recaptured in the lodge area. Unfortunately the 
study was discontinued then and no more data on ingress could be obtained. It 


is difficult to say whether ingress resulted from the lack of social pressure formerly 
exerted by the resident mice or from the general activities of spring pairing 
More winter studies should be conducted i verify this group territory con- 


cept in the white-footed mous« 
Grateful acknowledgment is here made to Professor Aldo Leopold, University 
of Wisconsin, and Dr. Wm. H. Burt, University of Michigan, for the critical 


i 


reading of the manuscript 


SUMMARY 


|. In the area studied, white-footed mice lived in groups of 6, 5, 4, 4 and 3, 
during the winter months of 1943-44. Females predominated in all but one 
group 

2. Individuals of these groups did not range farther than 30 feet from their 


1 


place ; of shelter, and were never caught near the shelt 


rr of another group. 
3. Caged mice of one group did not tolerate mice from another group. 

4. The captive mice huddled together in a definite pattern. This pattern is 
probably based on social dominance 


5. Ingress of two males occurred 42 days after the removal of a mouse unit. 
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ACCOUNTS OF SPECIES 
Didelp jiniana. Oy u Abundant and heavily hunted throughout Ozar! 


County; frequently observed he Refuge Headquarter 
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five miles south of Willow Springs, Howell 
Carman Spring Refuge. This point is 10m 
Marmota monaz. W oodchucl 


W 


in the 





Tamias striatus venustus Bangs. Striated chipmunl In Missouri this species is com 
mon in the eastern Ozarks but progressively less common to the westward; only two in 
dividuals were seen in Ozark County. One was 5 miles north of Gainesville and the other 
4 miles northeast of Rockbridge. The one specimen saved is from 20 miles southeast « 
Alton, Oregon County; 

Se caroline? Gray squirrel.—Abundant throughout the County. There 
pear, however, to be marked fluctuations in the numbers of both gray and fox squirrel 
from year to year. In 1940, both species (but particular] ) were sO numerous oI 
Caney Mountain Refuge to make cultivation of food patches for wild turkeys unpr 
fitable; small fields of corn, adjoining woodlands, were stripped of ears by Decembe1 In 
1941 and 1942, on the contrary, both species were surprisingly scarce and caused no damag 
tocrops. Bennitt and Nagel ( cite evidence indi g tl rre] 
are irregularly migratory, and that populations also may be affected routl 
There was no evidence of migration of squirrels during the present period of observatior 
and conditions of rainfall and food supply (principal corns) were favorable. The d 
crease in 1941 seemed to be a local phenomenon, for which we have no explanation. Botl 
specit ere increasing in 194 

Se ge Fox squirrel.—In upl suc] on Caney Mountain Refuge, f¢ 

quirrels outnumber g t evers is true along streams and river botto 

G n ola Flying squirre illes nor of Gainesville, one adult w 
observed and a ne ( ung W ound 

Ca canader Be er Be nnit 1d N c that beay rT we 

‘virtually extinct’’ in Missouri by approximately 1915. The ably were ne fre 
Ozark County before 1900, for none of the old reside can remember then In 1928 
bea 3 ere reestablished on Curre! nd Mer M I i t eastern Ozarks b l 
portations from Minnesot sennitt and Nagel, ¢ 1937 and 1938, seven li 
trapped anin were I r mm Meramec River to Spring Cree eight miles southwes 
of Will Springs, Howell Coun A thrifty colony 1 is established there (14 nm 
dal ere observe in 1942), and the lo pop 101 spre to adjacent streams 
In 1939 a small colony was discovered the junctior I id B nt creeks in Douglas 
Coun ‘ iles nort the O Cou I} lk presumably origin l 
from the population on Spring Cree If the be ers reacl the site in Douglas Count) 
by water-way, they traveled at least 75 miles, much of the route being in the northeasterr 
corner of Ozark Count Reestablishment of the speci O: County, through spread 
‘ hese nearby colonies, is anticipated. On Spring Cree he principal foods util 

I the peavers see te e read ind white OUKS rious logwo¢ is oF nus), serviceber!i 

Amalanchier canad willows (Sal Ironwoo¢ Carp Abundant sup 

plies of sycamore are left untouched 

Reithrodontomys fulvesce aurantius Allen. Golden harvest mouse.—One was trapped 
in a whe shock five miles north of Gainesville, which provides a record station of occur 
rence about 100 miles east of Carthage, Missouri the same distance northeast of Wir 
slow, Arkansas, which are the easternmost places in this latitude from which Howell (N 
Amer. Fauna, no. 36, p. 48, 1914) and Black (Jour. Mamr vol. 17, p. 33, 1936) previousl} 
have re portea Lhe specie 

Peromyscus leucop oveboracen Fischer Wood-mouse Five specimens wer 
saved, all of which were é round a limestone ledge in m oist woodland on Caney Moun 
tain Refuge 

sign hispid / ) i nd Or¢ Cotton rat Four specimens were trapped 
five miles north of Gainesville and a fifth in the town of West Plains, Howell County. So 
far as is known to us, the species has not before been recorded from Missouri. Until the 
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races of the species are revised, we tentativel ssig hese specimens to the subspecies 
hispid All ind luals t vere in fields of 1 1 broom sedge Andropogon vir- 
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from whi there pre ntl ree sna ( ( ete about six feet 
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\ SUGGESTED HOMOLOG OF THE OS PENIS OR BACULUM OF 
MAMMALS 





ar osseous structure 


in the male genit ulia ol mammals and xtensive S idy Cc vileetions of these ¢ ssicles 


are being accumulated at several museums. The taxonomic value of this bone 
was early recognized and used in many papers by Oldfield Thomas who proposed 
the name “baculum or little stick” for the structure Its presence in the fox, 
wolf and martin are even mentioned by Aristotle. There has been some con- 
jecture as to the derivation of this bone which in its present form is isolated 
from the appendicular and axial skeleton. ‘The general assumption appears to 


he that it is con parable LO the othe r isolated pones s ich as the Os cordis found 
in the ox and the os diaphragmatis of the camel (Ruth, 1934 However, some 
evidence suggests this bone may be derived from the appendicular skeleton. 


The baculum is present in many genera of Chiroptera, Insectivora, Carnivora, 


Pinnipedia, Primates and Rodentia but seems to be absent in the Lagomorpha, 
Artiodactyla and Perissodactyl: According to the classification of mammals 


proposed by Miller and Gidley (1938) it is present in the more generalized Orders 





of living placentate mammals and absent in the most specialized orders. A 
marked exception is its reported presence in whales (Kingsley, 1912; Rut 

1934). This distribution would indicate that it is a primitive and not a special- 
ized structure A ru mtary bone is present in the clitoris of at least the 


following genera; Aplondontia, Cryptomys, and Lut Scheffer, 1942); Hystr 
(Weber, 1927): Procyon Rinker 1944): Ursu opservation Ol the write! 
Cryptoprocta (Lénnberg, 1902); Putorius and Ict Pohl, 1909); Hemigalago and 
Meles (Pocock, 1918 It will probably be found in the females of many mor 
genera where the structure is well developed in the males. This occurrence 
in the female is also inte rpreted as evidence that the ossicle is not a specialize dl « 
recent development in mammals having appeared spontaneously in various 
Orders, but that it is a common inheritance remaining functional or vestigial 
in some species and having disappeared entirely in others. The regularity of its 


occurrence in entire families of mammals and the constancy of its morpholog 
within genera and species, qualities which make it a reliable taxonomic character 
also suggest the antiquity of its origin in the vertebrates 

No such structure appears to be present in the genitalia of Monotremata o1 
Marsupialia. Examination of numerous well prepared skeletons of both thes 
Orders in the Chicago Natural History Museum, June 1941, and in the United 
States National Museum, June 1944, failed to reveal any such ossicl It is 
admitted that preparators might overlook and discard such a small piece as they 
have done rather consistently with the baculum in the preparation oO! otne 
mammal skeletons. Ruth (1934) states it has been recorded for Marsupiali 
but specific data on this have not been found. The Monotremata and Marsupialia 
do have the epipubic or marsupial bones, paired fingerlike bones attached to the 


anterior ventral rim of the pelvis. These bones are not found in the true pla 


cental mammals 
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STRUCTURE AND FUNCTION OF THE BRAIN OF THE OPOSSUM 
(DIDELPHIS VIRGINIANA) AT THE TIME OF BIRTH 


By W. Rtes! 


The developmental stage the mammalian central nervous system may reacl 
at the time of birth is not the same in the various species, the most variable 
region being the cerebral cortex (Riese, 1944). A mammal can be born at any 


the new born hear 


stage of cortical development, ranging from the still unstratified cortical layer in 


Ursus arctos L.) (Riese, 1942) to the practically finished 


cerebral cortex of the human infant showing all of its regional variations at the 


time of birth (Conel, 1939, 1941). In spite of the great variation in their cortical 
devi lopment at the time of birth, all of the mammals must meet the requir 

ments of extra-uterine life. Little is known about the developmental stages the 
constituent elements of the central nervous system (fibers, cells) may reach in 
the various species at the time of birth. Although there are numerous species 
in which the morpholog ca convolutional pattern ol! the brain is already finished 
at the time of birth (ungulates, some carnivores, man), there is no species in 


which the process of histological maturation would have come to its end at the 
time of birth at all of the levels of the central nervous system In the most 
immature brain hitherto described in a new-born mamma e. that of the ne 

born bear (Riese, 1942), maturation of nerve cells is obvious in lower levels, but 


does not reach beyond the midbrain 


The results of this investigation are based on the study of four new-bort 
opossums, two of which measured 11 mm, one 10 mm, and one 9 mm, crow! 
rump length. Two specimens were given by the Wistar Institute, Philadelphia 


[ was further given the opportunity by Dr. A. A. Zimmermann, Professor of 


Anatomy, University of Illinois, College of Medicine, Chicago, to study his ow 
material. Included in this study are one prenatal stage, about 24 hours befor 
birth, and one pouch young opossum, 22 mm crown-rump length, both being 
specimens of the collection of Dr. A. A. Zimmerman: I wish to express 

gratitude to the Wistar Institute, to Dr. Zimmermann, and to Dr. E. C. ] 


Miller, secretary of the Virginia Academy of Science: 


rHE BEHAVIOR OF THE NEW-BORN OPOSSI 


; 


The opossum is born at the end of a gestation period of only about 12% days. 


The new-born averages about 11 


theory, according to which the mother transfers the young from the vulva to the 


mm in crown-rump length. The original 


1 


pouch by means of her lips, has been abandoned since the careful observations 
of Carl G. Hartman (1920), confirmed by Edward McCrady, Jr. (1938 It can 


now be accepted that the new-born opossum travels by its own efforts It 
reaches the pouch of its mother by crawling movements which are described by 
McCrady as follows: ‘“They begin with the lateral flexion of the head and nec! 


followed closely by the forward movement of the ipsilateral foreleg. The hea 


then starts a flexion toward the opposite side while the claws of the forefoot close 
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ibe becomes markedly thick- 





ffecting primarily the mantle layer. In spite of this 
t} ick hing of the brain wall in lower levels. the three layer type remains un- 
hanged throughout the entire neuraxis The hy pophysis has already attained 
considerable size. sh, ving its two divis; us, namely neuro- and adeno-hypo- 
hysis and the hypoph seal « The entire Ventricula) System including 
qua ( Sylvii and cent il canal extremely large. The nuclei of the 
Stand out prominent The cereh, llum, being the only 
; Yr) } central] ner | S he the ne | rn Opossum submj ted toa 
Larsell. 1925) ;. the p] stag [In the spinal ; Td (cervica] 
( Can easil li ngul y columns. } OT plat floor plate, 
S elor ntra] he cel] I the en ndymal lay er, the 
rgil mtainiz he ft beds) ar ue ventral commissur The 
rang rear considerable « lhere is a suggestion of cel] 
0 I spinal ¢ | I I nd r t ture elements ire to be 
ntz I p In Nissl-s ned sections 
he ( h us shapes. thei) it 
( istir h nstained nucleus. p) led in 
r re ! Che « plasmic body js ery small, it 
I diff \ I ‘ISS nul ire recognizable as vet. 
| ca Se T Py dij l al differences 
( I I mer! t] tudy They concern pri 
le horioideus of the f rebrain and 
rf t] gar i I be somewhat more 
, } . inet ol 
D 
} ndir ’ ( he OTT ssuMm is the total 
( S r Che oposs t] My Mammal hon Without a 
primordiu mi ‘Aris primaria). It shows the 
, stags brain develonm, ever seen 7} lew-born mammal] 
ite « ( Immature I : I tccomplishes all of the 
nec lor extra-uterine }] ration, thermo-reg lation, cirey 
g eXx¢ B t} r be ior of the new-born 
s to be me ne © pattern and might thue Perhaps by 
eted a spinal y hanis t ( req rin he ¢ ¢ ration ol higher 
h itr yster Then the } em ( ip whether the 
yr he 7 I possu itho s el VO! I { m rpho 
< Sc ulread ne sty } I nts pene? Delis ved to he 
ens nervous f ion Vy sheaths, ney) rus and nerve cells 
ppos pe these els } N ( sheaths are presen} 4S Vet in the 
ul ne} yste ft the onos t the time of birt} the first n elinated 
Lippe | 1 44 mn pouch » n possun Lang rthy, 1928 rhere- 
“€rvous Tunctions taking place in this animal at the time of birth cannot 
my linated fibers as to indispensable Structuyr 
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are available as to fibrillation. Generally speaking, the development of col 
laterals of the dorsal funiculus has been correlated with the appear: of the 
first forelimb reflexes (Windle, 1940 However, a close correlation of functional 
activit ith definite structural elements is n« idmitted usl G 
zal 939 As to nerve cell may assume that in all p1 the later 
ZO differentiation we could distinguish in tl pinal cord of the 1 bort 
ONOS ] rela { » the ry iscles ( the foreliml hereass the medi or s 
related to th of the neck or trunk .\ccording to the only study ma » f 
of the d nental stag the individual cells of the spinal cord in 1 m¢ 
and 1 le stages (Romanes, 1942), the f signs of functional a¢ it incide 
ith tl pp nce of Nissl granules. This holds true for the rabl Sut 1 
inv ons sh that u the ne born opos I 10 Nis | gram h r i} 
pear et. The developmental stage the ne ct ha eacl | 
ini t the time of | nl be design blast The mot } 
ha t new-bor ossum must tl] re | rrelate } ‘ 
stave « | trrat 
co ( —1¢) 
O} centr ecalliz 
S ce ‘ ) ey N ( Ti¢ t rhe ~ tal 
2. I plan « entral 1 the new-] 
are = a thet human embn "eS “e lens 
Che hur embryo reaches this stag« he e ¢ ut 6 t ’ 
opos tat period ¢ ut 12% d ( | 
‘ 1 ‘ rdi ‘ } t} deve nmer ‘ r 
ner n ch at the time of birt! n n pl | 
| ~ baat T ne! S I é T I ? 7 SQMy T 
Ol ‘ na thers ecomplis! { ne ndispensal 
utel e | I it ais ils a complicate I | rnosel me ) 
hein +hy v1 +} seare for the nint the m he 
.: a mot het r ot he new-born < ur nternrete eniy 
mechanism | to be correlated not only wi in immat ral ¢ 
but also with immature nerve cells (neuroblasts 
5. The fact that a sustained extra-uterine life and motion are possible i e] 
im! nervous systems (bear, opossum) cannot be overlooked in any attem] 
to correlate nervous function with nervous structu 
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NOTES ON THE DISSECTION OF TWO DUGONGS 
} 
' 
By W. C. Osman Hm 
Apart from some remarks of Kiikenthal (1897, 1914), little or nothing seems 
have been added to our knowledge of the anatomy of the dugong (Dugong 
| since the classic account Uwen 1838). which was summarized in 
ypropriate sections of his later monumental Comparative Anatomy and Physi 


olo of Vertebrate L868 More has been done, however, with its Atlantic 


elative the manatee (Murie, 1872; Miklucho-Maclay, 1881; Beddard, 1897; 





Wi *ki, 1940 The opportunity recently afi yrded to me of dissecting both a 
| male and a female dugong enables me to assemble the subjoined notes, which 
( ‘rely intended as preliminary to a mort detailed study of the more interest- 

ng organs that were preserved 
Dugongs are quite commonly captured by fishermen off the northeastern 
| eylon, but their fles! ) valued as an edible « lity, especially 
yy Mush vhose religion forbids them to eat the flesh of the pig, but appar 
ently gives them free license with tl pig’’ (in Sinhalese the animal is called 
ide ’ n Tamil ddal nan both signifying ‘‘sea- that material 
itomical use is hard to come After fruitless end r, extending over 
a period of 12 vears. to obtain so much as a few odd bones or viscera, I was at 


last rewarded with the opportunity of personally dissecting and dismembering 
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in structures Thev are readily pulled out as 


ill these ire typical mammal 
ot deeply set i the skin, only about one-third or less of their length being intra 
Che re slightlv bowed. with their econeavities towards the oral margin 
ire swollen and funnel-shaped with the hollow of the funnel extending some 
nto the free part of the shaft Structurally they consist of yellowish-brown 
in inner white pulpy substance corresponding to the medulla of a hair At the 
portion correspondingly 


horny laver is much thinned and the medullary 





istribution of bristles 


toy pl u Ie lugong, i nterior iew, showing ¢ 
1 u uw pening 

fig. | Che spine re herefore. simpler in structure than those of hedgehogs 
cupine Fundamentall hey woul ippear to serve as horny teeth similar to the 
eet} f the Felidae 7 e probabl used in rasping off seaweed from rocks and 
ng it into the moutl The largest spine gre from the inferolateral parts of the 
Smaller one wecupy the median portion of the true upper lip. The central parts 
uzzle are sparsely supplied, but they become more densely planted again towards 
periphery, except the extreme upper region, near the nostrils, where they are com 


lacking 
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ize of the 


e coniunctival s much more extensiv than w uld be expecté fror the s 


All three lid very muscular, but the closure of the sac is largely the duty of the 








? This is I pening lated 97 1 behind the posterior 

is and in dir itl It is 1arded by any dermal p. It admits a probe 
| . Bein nnu = onis ’ i the | The I I n color 

. Du | orif situated half wav 

sm bil ening nuckered margins. and 
umbilicus a iT Vy p I skin t that of the 
einen onlay ~ tye ‘ fish on being op . This 
state of commen F é ‘ stan¢ f asfer in the 

ul 
entral view of head of a male dugon lateral lobes of muzzle. Other 
il view I 1 i gong 1L l 

sea-cucumber. The fis! probal died when the dugong was taken out 
ter It is inconceivable that fish got there after its own death or the dugong’s 
tu Details of the penis and neighboring parts are discussed with the reproductive 
ee ’ = wail longated. slit-like opening 
e fe r ppears supe 1¢c1 ob ) ied W Lsing elongate Sil like opening 
long, with the margins of its most anterior port pushed apart by a protruding 
clitoridis of ample proportions Careful exal 1atior owever, pI ves this appear- 
be deceptive Actually the long slit is composed of two shorter slits placed in line, 
behiz e other. separated | perine bod 28 mm thickness But the perineal 


is provided on its cutaneous aspect with a median sulcus joining the vulval cleft with 





he vul | cleft lodges not only the large, conical glans clitoridis, w hich measures 32 


raniocaudally, but also a large triangular urethral caruncle, which lies immediately 
hind it. The urethral orifice opens posteriorly to the caruncle, separately from the 


ed along its hinder margin with a thin semilunar 





ger opening, provi 


e of human anatomy (see fig. 5 B 
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ly closed, puckered opening, situated in the mid-ventral ] 
f the ani 1 from the extremity of tail 
limb the flipper hich di om those of cetacea 
“nall demonstrable elb joint hand is a flat 
digits, but possessing no external indication of ther 
eit! specime l tal formula is: I' It] I] 
ostec ical diffe r I t ements give! I Owe! 
ce of pelvic ] sail 
PI 1¢ DI I 
0 n The greater part of its thickness is due to tl l 
d epidermis cot uting h of the total thickne It re 
into tl unde I ubcutaneous laver of blubb« 
ceans, but is « posed imilar tissue—firm, white, oily f 
uins a goodly ount of dark panniculus carnosu 
the pass ( the knile but their movement ur lo ul 
from the bod nd transported to the laborator I 
L toc he opportuni of testing the culi qualiti« 
palatab but resembles beef of r fine textur ( 
fiel flav« A / ( the 1 cr coDi truct 1 
if ul Oo re 1or ft Dili ( el VI The I T t 
" < me I Le r re t I logi 
DISPt ON ¢ I VISCER 
} the ur content ] 
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tie ir l n é ( l te 
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lic or mesocolic attach I ectum passes straight back 
nd h the bl nd ge l icts | r ventrad to it Other 
; ) , rl ‘ , ing 
IMI M 
) $4 | lar 1 ocess which 
' the | I ere it ¢ th eshy soft palate 
i! ! ( horny uvula. The hard palate is 
l I po iberculated region, 
; ] } j l is succeeded by the 
e. but tl , S e ¢ lence of tuberculation 
1S ] I uc l secretio In the angle between 
if ) | | ne t ori n of the Dp latoglossal fold, 
conical. horny 1 ed bat ls and medially and is 
reierre ( ( s an outgr from the tongue. 
IL 1 I l ill ne I the space between 
It lar ipon whi rests the ngue and prehyoid 
an ot +} 7 kitten . posterior 
sally buceal y cal n line with the pharyngeal part, 
nd slightly bifid anteri I ‘ nted It is feebl »b but in 
emble typ | tor ie I e closely than does tl of the elephant. 
eset d ally w Y ugey filife papiliae They are stained 
) Ul juices OI seaweed 1 he und under surface of the tongue are 
) na strip beneath the free margin anterior] ‘his strip bears 
e and beneath the th s p resembling nail and closely 
t like structure in the e |] tion on the tongue of graminivorus 
© the regio usuall occul D il papillae re ) e dozen deep pits, 
no su I ecti 5 pits, fewes n number and somewhat 
ecur just behind the ins¢ the palatoglossal fold on the pharyngeal 
late papill se to | esented by three rudimentary structures 
lir he junctio1 t pharyngs portions of the tongue, but 
e similar structures jus erior to the foremost group of pits referred to 
ides of the tongu i ( I ung m papill The horny excre- 
by Owen on the tongue ed the p te le supra 
Lge pect of the tongue ap r deep craniocaudal but this is due 
portion of the illy bue egiolr hich is beset with 
~ ti ni se inthe torer rt of the org These ire succeeded bv 
cu allate papiilas I n irregular horizontal line joining the 
( Below the her¢ r¢ yn of small transparé tubercles, but the 
( smoot! A fe irregu lds conn he lowest p vith the mucous 
yvering the she epig here are no true lleculac 
ihe p tid appeal e the onl ul gland This is large It 
usu posite I sul e 1 i nd y»bulated, triangular in 
base above and the Y, es i ong the } erior border of the 
its deep surfac process pl! is inwards between the neck of the man- 
he muscles attached to the styloid process and the mastoid region behind. 
p eeply a ir as the pharyngeal wall and is also directed backwards 
) to f ilmo: g around the igins of the muscle 
tid duct is large and } ee d and slightly d vard over the mas- 
ti ou ne t t rial 
nerve and its branches lie who superficial to the gland 
This region of the gut is relatively small. The nasopharynx is a very con- 
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stricted space receiving anteriorly the openings of the two posterior nares, which have fleshy 
margins and are e\ identl capable of some degree of constriction The extensive s ar 
palate separates it from the oropharynx, which is the largest part. Its anterior wall 
formed by the tongue, is its most extensive region. The lateral walls bear no tonsils 
Palatoglossal folds ire present but palatopl iryngeal yids ere not observed The laryr 
gopharynx narrows down very rapidly to the oesophagus, being only about one inch lor 
The superior aperture of the larynx is of usual for but the epiglottis is poorly developed 
for an aquatic animal, in great contrast to the condition seen in whales and seals (see Negu 
1928 Huxk 1871) stat nt that the epiglottis is capable of covering the glottis 
quite incorrect 

Ocesophag This is a very muscular tube, containing striated muscle fibres in its oute 
longitudinal and inner circular coats all the wv lown to the cardia It contracts rhythmi 
cally and artificial stimulation causes synchronous peristaltic contractions on the pylor 
caec 

St This organ has been very fully described by Owen and I can do littl re 
th confirm his findings It is a capacious ul is of simple form, except r 
conical prot eran fro the left hand « I rga The pylori 
scribed by Owen as appendages t« e sto tg he duodenu S ( é 
open beyond the pylorus. Owen described the « uberance as l 
pouch, whilst Huxley mers refer eculi I position Neither ‘ 
state! t rately ext the ctu l The prominence 1 I 
poucl t is more s n hollow, althou gl l It is chic com] 
) giar t It tl iaman’s i ! ipmucous { I l 
aw e se] tl bet we t ucosa and t l f ) cl The 
Oo! bou i! tni er the gl 1, wi ( t t 
one ne in Tt ne ] T I tne Tt | rl cto me ‘ 
appt t nge I 1 tua l 
later contribut It bulges into the cardiac ¢ e gastric cavi 
sil the bulging ce uteri i large ca 
mitting the little fings he sur t ther The sa is tl 
ela It read ~ om the uscle t I ynnect t 
soft and pliable Rugae 1 the most | p the nel 
the cardi ifies t py! i | rug probalt I 
bor e on the I cul ire ri 
ae l 1 ( e gas } | re 
citte I I eg t | i mr 
" 1 el j The l Tyr RET ‘ { 
f etn ¢ riot p che , ; part o 
" bed by Owe | I é ) | 

Ihe oT t mer } 1 t er! M | 
ne nner vitl é r it esente i ene retained 

‘ brvor el I ion j le ‘ t per I t 

close re the gene I l « it Fu é 3 Warrant speci 
to whi space can! be devoted in a gene ( presel 

Sn ’ lr} isily distinguishab ge intest é 
wall. This rend t paler in color than the large intest vhich appears d 
color from the fact that its contents are partiall isil through its thinner wall 

The duodenum is paciou id its first part was included Owen as part ¢ é ) 
ach According to my interpretation, however, the pylorus is the annular thicken 
of the muscular coat situated just to the left of the roots of the pyloric caeca Ir her 
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right for 5 or 6 


it narrows somewh 


there being no special duodenojejunal flexure. 


MAMMALOGY 





inches and then caudally for about t! 


continuous with the jejunum 
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duct takes nal rightward direction in the porta hepatis. The falciform 
ents proce on to the gall bl ler instead in Man, to the left of it 
tadrat I 
on bile duc inch india ‘ter, proceeds i 1 the re edge of the lesser omentum 
cur ure « 1e stomach, then turns to the ri long the upper bord 
b ( the roots of t » pyloric ap] lage ind has a long co 
it, | yD »>th nur | iT »its second part 1n cor 
p ere su 
rhis gland is relativel 1 eighing only 29 gms. It is, in 
lobulate gland but ther il ) aispe ed masse disconnected fr 
in he cour f the spleni te is far as the hilum of the sp 
| esog u Che » be mistaken f D 
but mi conic ¢ min ) he » | lymphoid in stru 
res es a human panere n shape, but e relation re reversed, I 
‘et e the narrowed er to the right, and fr 
issues t in duct, which mos la the bile duct, but thir 
\ 0, noticed this narrowing towards the duod | end of the organ 
RESPIRATORY y { 
ie external ur I e alre been ade ed They lead into an 
isposed somewhat tie letails « I ructure have n 
it v not considered rantabl »s open the head with the li 
labl lhe posterior nare I 1all and sepa edt ery strong von 
Tl piglottis is short, thick and relatively immobil It was corre 
Owen a n ect by Hux] under laryngopharynx 
] I | 1aped, opening aln rect cra lward here are s 
LKé ) ) SS | yrol ( cold 1d a el 
1 is deep ( ted dorsall or the crico 
rigin ron rked and distinct cricopharynge 
Che yter lottide old 1 ( 
clo ppos » tl e opposite ( ng 
| is supported by the medial sur € 
I l is represen f 1 occup 1 by both fals nad t 
( l I yw region of the la , broadens into 
I I the respirato I ( ~ und has only fou 
i I how ¢ capac ransvers yu 
: rsovel | measurt nt of 25 e septum sep tir 
t ] ) ) he tra Lf end ) I in its lumen aln 
ro y - ; } en suri ‘ t ( 
| pI nate longe nda stoute ost Mamma 
t ) I nea r pur I e cartilaginoi I 
In t right bronchus tl ) aesce n anticlo se dl 
p é bron runs cau | alle fellow near 
via ul ungs tne I el £ ventra aspect <« tI 
ur whi ey cou! ym ne lial than th 
caud I I L I row ns el | in thel ) 
Tl ( i I ( V1 { l int« ie lo itu 
ng t tube d ble 
Na l i lorsoventrally flattene ( eaf-shapec 
OSE ) i urilaces tne ado pal O I ib 1d interco 
ling posterior! ul the kidn rom which it 1s, Ol course, separat Lb 
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Within the 1 it 1 respect 
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H The gener { I f } rgal e be ready referred te 
nt Oo b pre I ‘ ‘ ng coronal suleu und 
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] are y ind left « 

I | r I | rial 
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ell 
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| | 
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r iher 1 derat 
) ‘ ! ( imnae its 
l 1 " y ( pe I g le ind the 
( I | ( j j re ! ! ) I et isuaily com- 
I | true inte enti 1¢ ( I niocaud irection 
I l ‘ ihe medi I ( T ll € ) re eparate Ior the 
t entricle ind pres colu ‘ rne undit u is § oth-walled and 
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Cor j vessel These are two in number, | 
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eft and right 
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T 





nar here is no s¢ parate atrial 
artery like that described in the elephant by the present author (Hill, 1936) 

The left coronary, from the anterior aortic sinus, is a short, wide stem breaking up into 
a circumfle 1 an interventricular branch. The latter proceeds to the ventral inter- 
ventricular cleft and at the top of the cleft immediately bifurcates into two vessels, one 
for each ventric] They proceed toward the corresponding ventricular apex, the right 
one sendin ircade over the infundibulu The circumflex branch proceeds to the left 
in the coronary sulcus onto the dorsal aspect: it just fails to gain the crux. 

The right coronary artery takes the usual cou first between the aorta and the pul 
monalr hen around the right coronar\ sulcus to the « There it soon bifurcates 
to send t ntricular branches toward the piece yT 1e dor il aspect 
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i Diagrar ul ections of dugong’s ki 
sect Arr in A indi es direction of ureteri 
In | r ine own with its dorsal aspec 
\ ren ( ( ce 

VU ! ve Dt the ¢ inns is ca 
the gre I é I the ke entricle, tw 
ventricular cleft dor nd a large right cardi 

Sy , The avatemi rch is lo , 
Oo rtal irected t he right as well as cr 
i left lorsalward cour ind is the long 
relati l'} rs nda yr pe 10! ti ( 
cardium, whose cera ver clothes the transv« 
the branche irising from it These are. on the | 
innominate, which bifureates soon into right sul 
2) a left common « tid. Owen figured the left 
distanee away, near the final bend of the arch, but 
studied by m« 


The concave aspect ol the arch is connected by 


the ductus arteriosus, to the pulmonary trunk, just prior to the latter’s bifurcation 


“> 


Lili tibet 
- 








i \., coronal section; B., transverse 
outfl ym pelvis of ureter 
uppermo A., renal artery; U., ureter 
by t coronary sinus which receive 
trur from the border of the inte 
( ein iro the right ventricle | 
broad ar et obliquel The first part 
nia he second or transverse part tak 
t part The third part has the raina 
ond parts are contained within the peri 
rs rt u » and including the roots ol 
ivailab only two in number (1) an 
CilA I ul rig t common carotid, and 
subclavian arising at some considerable 
this had not been retained on the hearts 


a thick, short fibrous cord, representing 
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Kidney: The kidneys (fig. 4) are perhaps 
l aT with the possible exception of the 
with narrow, rounded poles thicker dorsoventr 
ents are given in Table 1 
TABLE 1 Measurement 
gram 
Male left 264 
right 29 
Female left 150 
right 120 
Che re surrounded by fine rT; 
lobulation in contrast to those of the te 
but structurally they are very complicate 
bout half wv slong the length o e ors 
It receives the ren ter he rer el 
ureter, which lis behind the mail T r pu 
the renal pelvis the relation change 
in branches of the renal artery 
The kidney substance is co ) ( 
rrangement of the latter appears to be uni 
pyramids appear t be arranged in pairs fac 
some smaller intercalated ones and, in addit 
und one caudal The arrangement in pairs 1s 
tion Actually the supposed pairs are joins 
raised bars of renal tissue so that each pyr 
cavity This, with the elongation of the ki 
segmental structure 
Ureter.—The intrarenal portion is thir 
walled cylindrical tube I'raced into the re 
into two major calyces, cranial and caudal, « 


the corresponding pyramids, into the broad 
ecretory ducts on the summit of the bars o 

The firs portion of the extrarenal urete 
thereafter undergoing a right 
osteriorly behind the peritoneum toward 
opening into the dorsal aspect of the poster! 
In the female it has the usual relationship to 


Bladde 


ut 1s prov 


and Urethra (fig. 6 The bladde 
ided with a very muscular 
lated to the peritoneum This differs in tl 


dorsally, where it forms part of 


recognizable, but on the ventral surface of tl 


tube, 10 mm in diameter, ending blindly ne 
the pelvic parietes, whence it could not be 
is the obliterated hypogastric artery occupy 


with the corresponding structure ol! the hors 


transverse disposition eall for speci il re ir 


} 


The muscular coat fits over the bladder ir 


order just above the neck of the organ. 
border just al th f tl 


ANATOMY OF 


THE DUGONG 165 


ilian in appearance of all the 
an elongated, fusiform gland 


lly than mediolaterally Actual measure- 


0 } Iné of lugongs 
MEDIOLATERAL DORSOVENTRAL 
E WIDTH DEPTH 
971 97 mm mm 


170 46 50 
3 46 50 


66 40 








66 39 
ched capsule. They show no superficial 
l damal Rhytina) (Steller, 1751), 
he | is a restricted, oval opening placed 
near the medial edge of its dorsal aspect 


ng ventrad thereto, and gives exit to the 
Within 


ing ventrad to the 


its larger branches 


he ureteric bifurcation ]5 


py ramids; but the 


In coronal sections of the kidney the 





ng the renal pelvis, eight main pairs with 
two pe pyramids, one apical (or cranial 
howevel! erely an appearance seen in sec 
cr the Y ill of the renal sinus by 
r 1s 1 girdle surrounding that 
( s whole, is suggestive of a retained 
ed hereas the remainder forms a thick 
sinus, the ureter undergoes a bifurcation 
ial dimensions. These break up, opposite 
calves vl h receive about a dozen 
I tissue alluded to above 
nas tral erse course OI! about one inch, 
he in part of the duct, which courses 
I here it is somewhat tortuous before 


close to its fellow 


ladder very 


for the size of the animal, 


globular and onlv about one third is re- 


sness. being thin over the fundus, but thick 
the rectovesical pouch The urachus is not 


both sexes, there is a thick-walled 


fundus, i! 


e mid-line, but traceable laterally towards 
i further in the isolated visceral mass. This 
ing an unusual position, but agreeing most 


Its conical blind medial termination and 


1 a dome-shaped fashion, presenting a thick 
The ureters gain entrance immediately beyond 








- . > ‘ Ld 
Fic. 5. External genitalia of dugong. A., male; B., female \., anus; G.C., glans cli 
toridis; G.P., glans penis; P., preputium; Pe., perineal body; 8., sheath of penis; U., posi 


. 7 2 
tion of urethral orifice; U.C., urethral caruncle; V., position of vaginal orifice. gatuamg ¢ 





Fic. 6. Bladder and related parts of the male dugong \., dorsal view; B., ventral view 
with bladder bisected in the median plane 

A., obliterated hypogastric artery; Bl., bladder; B.U., bulbar portion of urethra; C.V., 
cervix vesicae with opening from bladder into ‘‘prostatic”’ urethra; P., prostate-like body; 
P.U., prostatic urethra; 8.V., seminal vesicle; U., ureter; U.O., ureteric orifice; V.D., vas 
deferens. 
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asa def- 


tia. closely apposed to the bladder wall and covered dorsally by thick peritoneum 


free edge. Between them, in the male, lie the two seminal vesicles and the v 











1 l 
‘he wall of the bladder is very thie » that the cavity is relatively insignificant in 
nsions. The mucous membrane is yellowish in color and thrown into longitudinal 
hat converge toward the inte eatus, except on the fundus, where the 
end to ru! re transversel é ilar patter 
ureteric openings are small a lated ¢ e together far back near the neck. 
is no trus oI Phe I tl prob corresponds 
ologically with the trigone « nt tor produced to form a ‘“‘prostatic”’ 
his exter r 25 ! ) I r I the ureteric orifices It is 
e blad I glandular tissue, but the 
com} iret nd of erectile tissue 
i 
no SLTIKINE pe l I r t! t, howe is the 1 ner 
ition « I } | I pr tic part of the urethr in 
ucceeding or buibar par hat passag It is projected into the capacious bulbar 
ra in telescopic fashior Tl { ened and protrudes caudally like a minia- 
cervi uter | é ‘ | or conical than a uterine cervix, 
embles tl I I rhe is guarded by a thin 
I 1 thie I ee urround this prominence 
! l embouch into the dorsal forni 
tw s é n septum situated on the 
( tl é ne¢ There is no utriculus 
linu 2 I 1852 maintaining that 
re ind | mbranous portion 
bull I t | nto the spongy part 
the ‘ I Mar [Its lumen is stellate in 
Cowns glar b I her detaile 1 re 
le ur é g I | inded | ) 
il ¢ eathes the lowe thir 
f 1 i J | nate l a cervi like 
lire, Du i i I ld app rto 
anAC VU 8 l ture should need a valvular 
I I ugi ssection and did not 
‘ ' | e inferred th hav 
at } Vv mn tne ers 
| musele ng n Owen’s mention 
l ¢ ( 1 Sirer resel le es 1D 
| he grea iepres iscle 
) if re s T 
lled ( I l iras 
( yg ed \ | par r cc se 1s 
it I I issu Each joins 
‘ th ‘ na oO ejacu ry du vhich 
the I ure 
es (fig. 6A Thes se | nil ( i shape, 
in str u it 1 I nd lie s closer togethe id 
to the b | I i 1 r. n consis 
nd ( | A ( i ybul educed to e cl s Chey 
sure 26.51 in height, 11 mm broad and 6 mm in dorsoventral depth. This is con- 











168 JOURNAL OF MAMMALOGY 


siderably smaller than in Owen’s half-grown male, so that probably a seasonal variation 
occurs. Their ducts unite with the vasa deferentia to form the two common ejaculatory 
ducts. These proceed through the dorsal spongy part of the prostate-like body to end in 


the bulbar urethr 1 on the rss ] lip of tl e cervix ves 











Penis (fig. 5A Owen’s description of the glans, with its two semilunar lateral lobes 
and the median conical eminence bearing the meatus urinarius on its summit 
The glans extends proximally for 70 mm and is covered by smooth shiny mucous m 
There is a rt thick ruc entarvy frase ? Dp on its ventral spect 

The body of the penis is composed, li that of the human organ, of two large corpora 
cavernosa and a iller corpus spongiosun Che latter carries the penile portion of the 
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Fic. 7. Internal reproductive organs of the fen il side ; 
the vagina, uterine body and one cornu | been open Inset shows the port l 
off in the main figure d1 n from the ventral aspect to sho course of uterine cornua and 
their relation to the peritoneal fold Bl., bladde B.] broad ligament; B.O., b 
ovarica; C., cervix; F.T., fallopian tube; O., ovar P.F., peritoneal folds; 8., septum; I 
ureter; U.B., uterine body: U.¢ uterin rnu: V.. vagir 
urethra. It is enlarged posteriorly to form the bulb, which object is covered with a bulb 
cavernosus muscle The corpora cavernosa are stronger and stouter than the corpus s} 
giosum. They possess a central pith formed of erectile tissue, surrounded by a very thic] 
tunica albuginea In the bod of the organ the re separated by a complete septul 


but they present a broad, shallow groove dorsally for the great dorsal vein and dorsalis 


penis nerve Proximally the corpora diverge to form two ecrura, which are surrounded 
laterally and ventrally by thick muscles that may tentatively be referred to as compre res 
crurium. To exactly what part of the rudimentary pelvis these muscles, or the crura, are 


attached Is at present 


10t clear They are distinct from the erector muscles, which are 


small fusiform bellies proceeding to the dorsum of each crus. The retractor muscles are 





large, fleshy muscles ending in a common median tendon that inserts on the fibrous tissue 
of the dorsum penis, as observed by Owen, who termed them levatores. There is no 0s 
penis 





Ovaries.—The ovaries are very large, softish organs of ovoidform. They measure 66 mm 


between their poles, 34mm across and 17mm thick. Each lies in a peritoneal ovarian pouch 
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dividing the subst 
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The large glans has alre 


unce of the gl ins into lobes 





naked ey: 


OF 


There are some fissures, 








i hbrous tun 
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idy been referred to. It is conical in form and 


deeper than the rest, practically sub 


rhere is a very minute apical process almost 











1 completely surrounded by a deep fissure. Laterally, there are paired 
eparating two ovoid lobes that correspond, more or less, with the semilunar lobes 
hey are flush with the general sur e, and their covering is coarsened 
t noot spe of the peniai processe ee fig. 5 On the other 
Se ight conceivabl be in ) ted as rem ins of a praeputium which 
is oth ise unrepresented he corpus clitoridis divides proximally 
nilar to the crura penis, but small [he compressor cruris muscle is 
ely larger th yn the penis. There is also an ischiocavernosus. The 
1 the bar tissu e fibrous t erectile in nature 
DUCTLI GI 
iin points relating to the gr anatomy of the ductless glands are mentioned 
sed to deal with the fully ir eparate papel 
nere 1 i 4 1 ! l ed ntr 1 to the tra thea (second and 
lately pos : to the | I It res bles the human gland in con 
us and two late l lob l is rela ely stout and more compact 
Ragu nenraues _ 
dt} 44 mn 
mn 
throug mu ) mI 
5.7 gm 
; ts blood suppl . wn the 
veen this and the inferior vessel wa 
ypicall 
e ] at 1942 rol Or 
i n Sirer he peculiar structut 
’? disease in Mar The wv leveloped s 
pituitary gland i ! nd embl h of the elephant in being 
red do i I du I Its rt and the gland in conse 
yplied to the base of the thala hal 0 which it is loos 
hnoid l It is also slightly con: with the floor of the sella 
sQ0.3 5 easure 12 post yr] 11 mm trar ersel ind 
7 Pars buccal lot i pars nervosa are both well d 
rembr ng t latter o I les, giving rise to prominences 1 
The dugong’s pituitas idently resembles closely that of the mana 
W 1940) account « latter, who state the par iberali 
} ‘ luc 
lie n he cranial pole of the corresponding kidney, but not in co 
They s t resent ir lua r yns in forn The right gland 
long tapering structure t e fe le a broad oval with a narro 
) its lower p vgiand Wa nore compact in bot 
i ire pre put th ) { I I inu ual microscopic featul 
n spl 118 ill, b tl ~ ( the exhibition of spleniculi 
vert 1 e hil in the male, but the female had them mor 
in spleen li Ipon ttached to, the great omentum near the left 
stric curvy ire In the male it w only 98 mm long, 32 mm broad 
n elongated ovoid in sh it presented its dorsal pole two constri 
parating the gland tissue int » spleniculi. The hilum is on the medial 


the pulp presents no unusua 


are denst . but 
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evidence that the dugong has progressed for a long period along a side line of its 
own, as for example, the specialization in its uro-genital passages, the peculiar 
cardiac gland of the stomach and the pyloric caeca All these are, however. 
most probably adaptive features correlated with the aberrant habitat and un- 


usual diet. 


In conclusion, I would again stress the superficial character of the present 
igation, which does little more than raise a host of problems re juiring 


further, more penetrating inquiry. That the animal is one of extreme scientific 


interest. both from the stanapoint ol he anat« mist and of the general biologist, 


cannot be doubted; the sooner its full investigation is carried out the better, 
for the creature, already a rarity, vill speedily succumb to the exploitation by 
local fishermen unle idequately protected by legislation 


Although original observations are incorporated throughout the foregoing 


} f > . ‘ ; 4 M4 + 
account, the following special features that appear to be described for the firs 
time warrant particular attentior 1) certain features of the tongue, stomach, 

? ] ‘ . ] + *, 
anal canal, and pancrea 2) additional facts relating to the heart and great 
vessels, (3) the structure of the kidney al uro-genital passages and thei 
adnexa in both sexe t) the anatomy of the ductless glands 
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next adjacent land mass if a 
tablished between the tw It 





is on this basis that the 


ncluded as subspecie {f Mustela erminea instead 
ol being irranged separa Sp i 
, 

So f 3k 1 to me there 1 ins only one heretofore unnamed American 
subsneci VU ustela erminea nd it may be named } described as follows: 
Mustela erminea bang é 
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C Sault Ste. Marie, 2 Emmet County: Wilderness State Park, 2%. Cheboygan 
( Univ. Mich. Biol. Station, I Washtenaw ( Ann Arbor, 1°. Minnesota. Kitt 
; Ty al 


Countu: no localitv more definite than count’ Re mm ¢ nty: Deer Township, 
Falun Township, 2° Marshall ¢ : Moose River, 5°; Warren, definitely in Marshall 





County, 1%. ¢ County: Grand Maris, 3 S Babbit 
I t l Bu | I ( ( Cl Ce 
\Ii : = 17; ( Ait 1 1 , Ten 
fil | 1 P p Praiy 9 C} ! ( North Branc l Shert ne C¢ 
Elk River. 42 (1¢ 56 oy it Henninen ( I Minnetonka, 1'4; Minneapolis, 
Fort Snelling, 5 (48, 1 North Dakota. JP: ( Walhalla, 1 Nelson Co.: Stump 
I : Eddy ¢ Brantford, 2 Wisconsin. Douglas ( nty: T.44N, R.13W, 1; 


Bayfield ( Brinks Camp, Washburn, 1 near Cable,’’1. Ashland Count 


} | e. 2? i | | 1. 5 YV ( Mamie Lake. 165 
Ov RB Lake. 1 a) ( t } | ] ( ni T.34N. R.11] 7 
I ( Lad hi. D ( ( D ( Mink River. Ellison 
B Dodge Co.: 1 I 16. B ) 
Coll | ( St, ¢ T ~ ( ¢ Muse Zoology University of 
. Coll. Stuart ‘ dle United States National Museum. * Coll. Alex 
Walker Coll. D. R. Dick Amer n Museum of Natural History University 
f Kansas Museum of Natural Histor Carnegie Museu! Field Museum of Natural 
History 2 British Museum of Natur H ry Berlin Zoological Museun Mu 
f Comparative Zoology Museum of Vertebrate Zoology ’ Coll. W. E. Snyder 
AMERICAN SUBSPECIES OF MUSTELA ERMINEA 
Mustela erminea arctica (M 
1206 Pat al Merriam. N. A r. Faur no. 1 n.15 June 30, 1896 
104. Putori B H \ nd Mag. Nat. Hist., ser. 7, vol. 13, p 
399 Mav 1904 [ype f D | | S Islan not Greenland 
Localit ¢ Bar \ 
, Arctic reg of Amer P O I t to Smith Sound; from the 
rthe limit of land south appr I f t ne Skagway through Ft roodhope, 
shore of Great Bear I e. south s ! ( nton { len Lake. north shore of Baker 
| ¢ er of Wagner B south « ( 
Mustela erminea polaris (Barrett-l 
04. Put ! B H \ Mag. \ Hist., ser. 7, 


Locality.—Gap Valley, 74 miles northeast Cape Brevoort, 82°N, 59°20’W, north- 
Rar North coast ind ¢ 5 coas S iar lt! Tu ner 1! l of Greenland 


Mustela erminea semplei Sutton and Ha 


2. Mustela a emplei Sutto1 id H ton, Ann. ( egie Mus., vol. 21, no. 2, 
p. 7 February 13, 193 
1935. Mustela are 1: labiata Degerbgl, Rept. 5th Thule Exped., 1921-1924, vol. 2, no. 4, 
p. 25, 1935 [ype from Malu Me le Peni ila, Canad 
Ly c Li ality Cor il Inlet pou I Bay Sout pton Island ( nada 
Range Baffin and Southampton islands, Melville Peninsula and west side of Hudsons 
Ba far south as Eskimo Point 





Mustela erminea kadiacensis (Mert 
1896. [Putorius arcticus|] kadiacen Merriam, N. Amer. Fauna, no. 11, p. 16. June 30, 


1896 
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T ype Locality Kodi 


Range Kodiak 


5. Mustela erminea richardsonii I 


1838. Mustela Richa 


Janu ry 1838 


1903. Putorius n \ 
10, 1903. Type fi 
1904. Put a 
vol. 13, p. 392 M 
Type Lo Pi 
Ran Hudsoni nd ¢ 
Atlantic to the P 


6. Mustela erminea cicogna 
183 VM { 


7. Mustela erminea bang 


1945. M 
iy} Low i I 
Rang Southe M 


Mustela erminea invicta 


1945. Mu 


ype I lity B 


Barr 
1904 I 
F< | 

1; lif 
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Bonay 
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9. Mustela erminea alascensis (Merri 


1896. Putori 
30, 1896 


Type Localit June 


Rang Mainland of southe 


lagigedo island 


1944. Mustel ’ 
1944 
I'ype Local M I 


11. Mustela erminea initis 
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Type Localit Saook Bay, Baranof Island, Alas! 


Range.—Chichagof and Baranof islands, Alas! 


Mustela erminea celenda Hal! 
144. Mustela erminea celenda Hall, Proc. Biol. Soc. Washington, vol 57, p. 38. June 28. 


Mustela erminea seclusa Hal 

144. Mustel ” lusa Hall, P Biol. S Washington, vol. 57, p.39. June 28, 
1944 
Localit Santa Cru Su ¢ I A 

y I , the | 

Mustela erminea haidarum (Preb 

1206 Dat Ba Preble. Pri B Soc. Washington, vol. 12, p. 169 August 
1) 12 


Local Massett, Graham Island, Queen Charlotte Islands, British Columbia 


} oO ( , I nd 
Mustela erminea anguinae Hal! 
29 Mrnetel nar ’ n I] Ur Cal ! Publ. Zool., vol. 38, p. 417. 
) s 145 
' / | ( \ " | | ( plu } 
j ' Isla R ( 
Mustela erminea fallenda H 
1945. Mustela « ? falle Hall, Jour. Mar vi 6, p. 79. February 23, 1945. 
! Hu ym, Br Col I 
e On 1 l 1 is Y liat nity of coast from probably opposite Texada 
British Columbi ith to I WI m, W net and east to Mount Baker 
Inte B ! ; 
Mustela erminea olympica 
{ , } Via y ft S] February 23, 1945. 
] Near head of Sol Ri 1500 f Olympic Mountains, Clallam 
Washinetor 
O Penit W ng tl O p 
Mustela erminea streatori (M 
896. Pute eal Merram,N.Amer. Faur ll, p.13. June 30, 1896 


Localit Mount Vernon, Skag Valley, Skagit County, Washington 








Ran Weste Washington a easter! le of Puget Sound, western Oregon from 
Cascade he Coast, and northy rn California south in the humid coastal district 
tt (30 ( 
Mustela erminea gulosa H 
1945. Mustela « inea qulosa Hall r.M ol. 26, p. 84. I 23, 1945 
ve Localit Trout Lake, Klickitat County, Washington 
Rang Cascades from northeastern King County south to Mount Adams 





Mustela erminea murica (Bangs 
1899. Puto Arc togal MUTILCU Bangs Pro New | ngland Zool Club, vol. 1, p 
él July 31, 1899 
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1903. Putorius streatori leptus Merriam, Proc. Biol. Soc. Washington, vol. 16, 


p. 76 
May 29, 1903. Type from Silverton, San Juan County, Colorado 





Type Localit Echo, 7500 ft., El] Dorado County, California 
Range Principally boreal life-zones from central and southwestern Montana, southern 


Idaho, and Blue Mountains of southeastern Washington southward east of the Cascade 


Divide through the Salmon River Mountains and Sierra Nevada at least into Fresno ( ounty 
of California, in the Great Basin to central Nevada, and in the Rocky Mountains into 
northern New Mexico 


T nit wt Oo Kan a La ence. Kansa 


QUATERNARY RODENTS AND LAGOMORPHS OF SAN JOSECITO 
CAVE, NUEVO LEON, MEXICO 


By J. E. Cusnine, Jr. 


This paper is a report on the rodents and lagomorphs found in the deposits of 
San Josecito Cave, near the town of Aramberri, southern Nuevo Leon, Mexico. 
The cave is approximately 7,400 feet above sea-level in mountainous country 
that, in this vicinity, supports a forest cover of pine and oak. The inhabitants 
of the region long believed that the cave contained buried treasure and in searcl 
ing for this disturbed the floor to a depth of several feet. Subsequent operations 


by workers from the California Institute of Technology extended the diggings 


some sixty or seventy feet, which evidentally is near the bottom of the fossilifer- 
ous deposit. The cave accumulation includes a wealth of ossiferous material, 
the remains of thousands of individuals that either fell o1 


I were carried into the 
cave in late Pleistocene time. The fauna includes anteloy e (Slockoceros conk- 


lingi), deer, large ovibovid (Preptoceras), horse (Equus), ground sloth (Noth- 


4i 


rotherium), sabre tooth cat (Smilodon), dire wolf (Aenocyon) and a vampire bat. 
Some of these forms are well represented. There is likewise 


smaller mammals and birds (Miller, 1943 


a large variety of 
REVIEW OF THE RODENTS AND LAGOMORPHS 
Following is a list of the rodents and lagomorphs occurring in the Quaternary 


deposits of San Josecito Cave: 


Marmota (marmot Peromyscus (white-footed mouse 


Citellus (ground squirrel Sigmodon (cotton rat 

Sciuru tree squirrel Neotoma (wood rat 

7 homom / (pocket gopher S ynaptom Js cooper (lemming mouse 

2 unidentified geomyldas Microtus (meadow mouse 

Liomys (pocket mouse Sylvilagus leonensis, n. sp. (dwarf rabbit 
Reithrodontomys (harvest mouse Sylvilagus sp.? (cottontail rabbit 


The remains of some individual kinds of rodents in the cave are present in 


large numbers. This abundance seems to have resulted mostly from the work 


of raptorial birds that inhabited the area. Because only a few specimens of small 


Yecent mammals for comparative use in identifying species are available from 
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the San Josecito area, no attempt is now made to determine more than the 
generic identity of most of the species. 

Rabbits are well represented, the bones of several hundred individuals having 
been collected. These belong to two species of Sylvilagus. One, by far the 
most abundant, is referable to the cottontail group. The other is a pigmy form 
with size comparabk to that of the liv ing pigmy rabbit (Syl ilagus idahoensis). 
Nevertheless, the Mexican leporid from San Josecito Cave is not as closely 
related to S. idahoensis or the rarer Romerolaqus diazi of Mexico both apparently 


relics with restricted ranges that do not include the cave area) as to the cotton- 


tails. However, it is much smaller than any known cottontail or brush rabbit 


and apparently represents a new species 


TABLE 1.—Comparative m« ement n millimeters 
LI y 
I W ( WIDT OF 
, H| 1 HOANAI 
ERI 
Syl 1qus leone? Sry Ves Pale« \ 

3212 1.7 10.1 6.2 3.4 
C.L.T. Vert. Pal No. 3211 5 10.1 5.5 3.6 
C.1.T. Vert. Pale No. 3209 1.9 9.6 5.2 9 5 
C.L.T. Vert. Paleo. No. 3210 1.4 9.2 ®, 3.9 
C.I.T. Vert. Pale No. 3213 5.5 10.1 5.4 
S aqu la} Dickev collectior No 

1727 6.4 9.1 3.8 4.6 

9061 
Dickey collection No , 6.5 8.8 3.4 1.7 
2910 
M.V.Z. No. 36361, 5.8 9.0 3.9 1.0 
M.V.Z. No. 36362, 27 6.4 9.0 | 4.1 
Sylvilagus leonensis, n. sp 
T'ype specimen.—Complete left ramus, no. 3208, California Institute of Tech- 


nology, Vert. Paleo. Coll. 

Co-type. Palatal portion of skull, no. 3209, C.1.T. Vert. Paleo. Coll.., lacking 
M' and M? of the left side, and P? and M? of the right. 

idditional Material.—25 right rami and 33 left rami, 5 entire palates and por- 
tions of 13 others; 5 adult humeri, 2 femora, 3 ulnae, and one radius. 

Locality. —Calif. Inst. Tech. Vert. Paleo. Loc 192, San Josecito Cave 
Pleistocene, southern Nuevo Leon, Mexico 

Diagnosis.—Referable to subfamily Leporinae (Dice, 1929) on basis of enamel 
folding of PM3;; and to the genus Sylvilagus on basis of enamel pattern of molari- 
form teeth, small size, and the relatively long palate as compared to the width 
of choanae and incisive foramina (Lyon, 1903). The cave rabbit can be readily 
distinguished from all known species of Sylvilagus except idahoensis by its smaller 
size, and from the latter species by the following characters: (1) much wider 
palate, which exceeds width of choanae (see Table 1 for comparative measure- 
ments); (2) external re-entrant angle of upper molariform teeth crenulate, par- 
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ticularly on anterior edge; (3) PM; with broad shallow re-entrant angle (none in 
idahoensis) ; (4) posterior portion of lower molariform teeth, except Ms, relatively 
wider in relation to anterior portion than in idahoensis. 

Discussion of characters —Comparison of the material listed shows that the 
diagnostic characters given above are constant insofar as these can be deter- 
mined, with one partial exception. The anterior re-entrant angle in PMs, 
although always present, is variable in degree of expression and is crenulate in one 
of the eighteen teeth examined. This specimen is exceptional, but its peculiarity 
may be due to extreme wear. 

The large number of rabbits occurring in the deposits gives added significance 
to the fact that no bones referable to the hares (genus Lepus) have been found. 
If a moderate or large population of hares existed near the cave during the time 
of accumulation of the deposits, the population probably would have been sam- 
pled by the larger birds of prey that were then prevalent. Hares occur, at 
least in the general region, about the cave at present (Nelson, 1909). 


RODENT ASSEMBLAGE 


Another animal whose range definitely has changed is the marmot (Marmota 
sp.), represented, however, by the rami of only two left lower jaws. Unfortu- 
nately these do not suffice to tell which of the three modern species was present, 
a fact that would be of interest, for these species occupy different habitats today. 
However, no living marmots of any kind now range into Mexico. The closest 
approach is made by colonies of the yellow-bellied marmot (Marmota flaviventer 
obscura) that inhabit the mountains of northern New Mexico (Howell, 1915). 
Further evidence that the range of the genus has changed within Recent times 
is found in the presence of skeletal remains of the species flaviventer in the New 
Mexican mountains somewhat to the south of the present colonies (Howell, 


P ~~ 


op. cit., p. 55), yet still north of the Mexican boundary. 


! 


One other species that has changed its range since entombment in the cave 
deposits is the lemming mouse (Synaptomys cooperi subsp. ?), of which several 
mandibles were taken from the surface layers of the cave. This is the only 
instance where a form obtained in the disturbed surface layers of the cave has 
not been found subsequently at greater depths. According to Howell (1937 
lemming mice live as far south as Arkansas in the Upper Austral Life-zone along 
the eastern border of the Great Plains. On the Atlantic slope they range south- 
ward into North Carolina. Howell report that at these extreme southerly 


ocalities Synaptomys cooperi lives mostly in cold sphagnum bogs, although i 
local Synaj 1 | th 1 spl I It] h it 
has been trapped in moist and dry grass lands. In the state of New York these 


mice have been found to live in heavily forested areas and appear to be colonial 
in habit (Hamilton, 1941, p. 195). Apparently cooperi does not require a par- 
ticularly cold climate. Such a view isin agreement with the conditions suggested 
by the remainder of the Pleistocene fauna recorded from San Josecito Cave. 
The one additional microtine rodent in the collection belongs to the genus 
Microtus; the remains of this meadow mouse far outnumber those of the lemming 


mouse. 
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At least three kinds of gophers are found in the cave deposits. The most 
abundant form is Thomomys. A few cranial and limb bones indicate the presence 
of two larger forms. Unfortunately material of the latter is too fragmentary to 
permit generic identification. 

Sciurus and Citellus have been identified on the basis of a skull and three 
mandibles. The ground squirrel is represented by rami of lower jaws com- 
parabl in size to that of Ammosp rmoplh lu 

Aside from a single mandible of an immature porcupine (Erethizon ?) and 


f many spiny pocket mice (Liomys), the remainder of the rodent remains 


consists of jaws und sk letal parts or seve ral hundred cotton rats Siqmodon), 





wood rats (Neotoma), harvest mice (Reithrodontomys) and white-footed mice 
Peromyscus), all cricetine rodents 

Unfortunately, the San Josecito rodent fauna is not particularly indicative 
of the past climate of the region, although it suggests that the conditions in 
hich it lived were similar to those encountered in the area today. Irr ‘sspec- 
ti of the extent to which the climat the country may have changed, 
the « vations already show a considerable faunistic difference between the 
time of the Pleistocene animals and tha he preset 

he deposit was called to the att the ( Institute of Tech 
nology by J. W. Patterson and has been extensively excavated under the direc- 
t of Dr. Chester Stock. It was at the suggestion of Dr. Stock and under his 
guidance that the present stud) s carried out. I should like to thank persons 


in charge of the Donald R. Dickey Collection, the U. 8. National Museum, the 


California Academy of Sciences, and the Museum of Vertebrate Zoology, Uni- 


ve Califor read e al the n ¢ eral specimer! 
B ( eps | of tl Cit Se ( & rnia Institute of 
I re Pasadena, (¢ , . 34] 
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CRICETINE RODENTS OF THE MIDDLE PLIOCENE OF THE 
MULHOLLAND FAUNA, CALIFORNIA 


By Donaup F. HoFrrMelster 


Cricetine rodents from the Middle Pliocene of North America have been 
recorded from the Edson beds of Kansas, the Thousand Creek and Smith Valley 
beds of Nevada, and the Kern River beds of California. Each of the cricetines 
in these deposits, except one of doubtful generic status, has been referred to the 
genus Peromyscus. Recently, remains of cricetines have been recovered from 
the quarries of the Mulholland Fauna of the San Francisco Bay region, Cali- 
fornia, which deposits were judged by Stirton (1939, p. 366) to be of early Middle 
Pliocene age. ‘These fossils not ohly indicate another record of the genus Pero- 
myscus in the Middle Pliocene of North America but more interestingly provide 
evidence of a new genus which superficially appears to be intermediate between 
the wood rats and Nearctic mice of the subfamily Cricetinae, and which genus, 
in certain respects, parallels structurally the Recent genus Neotomodon of Mexico. 

Associated with the cricetines in the quarry, of the Mulholland Fauna, desig- 
nated as site 2 are the following mammalian remains, as reported by Stirton 
(Op. cit.): a rabbit probably of the genus Hypolag is), a ground sloth (Mega 
lonychidae), a canid, a rhinoceros (possibly Teleoceras fossiger), two kinds of 
horses ( Vannippus and Pliohippus cf. spectans ) and two kinds of camels The 
only mammalian fossil from the quarry designated as site 1, in addition to one 
specimen of a cricetine, is an antilocaprid (Stirton, op. cit., p. 385). 

Through the kindness of Dr. R. A. Stirton the specimens herein reported were 
placed at my disposal when I made a study of the phylogenetic relationships of 
the Nearctic cricetine rodents. Mr. Owen Poe prepared the drawings of Plio- 


tomodon and Mrs. Emily Thompson prepared those ol NV eotomodon 


Pliotomodon primitivus, new genus and species 


T ype No. 36030, Univ. Calif. Mus. Paleo.; part of left maxilla bearing M! from 
] } 
Middle Pliocene deposits of site 2 (see below) of the Mulholland Fauna, California; ob 
tained in 1938 

T ype locality —Mulholland site 2, Univ. Calif. Paleo. Loc. no. V-3611; 14 mi. N and 3 mi 
E Moraga, Contra Costa County, California; in quarry on southwest-facing slope in blue 

I 

and gray ferruginous, sandy clays below a bed of conglomerate; originally called Orinda 
Formation, now referred to as part of the Tassajero Formatior See Stirton (1939, fig. 93 
for map showing the location 

Paratype All in Univ. Calif. Mus. Paleo. From type locality: No. 37632, part of 
right maxilla bearing much worn M! and anterior part of M?; no. 37633, part of right maxilla 
bearing M'-? (anterocone of M' broken away), with “‘medium’’ amount of wear, but slightly 


more than in type; no. 37534, isolated right Mz, with medium wear. From Mulholland site 1, 
in nearly vertical beds of greenish sandstone and clays, } mi. N and 1} mi. KE Moraga, Univ 
Calif. Paleo. Loc. no. V-3303. Contra Costa County. California. no. 37535. left M, slightly 


worn and with parts of M,; and M; broken away), with smal! amount of attached mandible 


Diagnosi Medium-sized cricetines with hypsodont teeth; molariform teeth and cusps 
d | 
narrowed transversely and lengthened anteroposteriorly; anterocone, paracone, and meta- 


cone connected along labial side of upper teeth, but in lower teeth connection only between 


anteroconid and metaconid of M, and between metaconid and entoconid of M;; mesoloph 
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2 ; me R ges ‘ in slight] n lower molars 

] than labial cu both series of cus} ith wear become equal 

; y mn he . | | ‘ vell-cde oped anterocone 

, ‘ ‘ j ] ¢ erolop erred to a in 

yO Hers! VI 1944. fig. 1. for 
' la r) r I e conti l l vith meta 

lake in M M? with anterocon 

¢ T r tol t i¢ oO proto 

‘ } ed ra) r or cingulum 
1 } y } lle 

lj ‘ Vi S r lv opposite one 

} , | yoconid near bast 

ho } } vorn; M; with 

; Y ri¢ ] ) CT et re 

S chaned } rot Anterio 

. ; " M rroove be Le] 

rl latir I n . 2 la c 

? 1 j ' eclosel rel ed 

is follows: teeth hig r ¢ I nterocone, paracone, and metacone 

sbi asale cusps , nteror teriorly: mesolop! r 1 posteroloph 


of M ipparenti t I rtoid parating it tror unteroconid;: fold 


nore nearly 





ite ecesst 1 I le ff hvpoconid P tomodon resembles 


cetines 11 t fol 1 tures ntere ne of M! extends transversely 

















nterior ! n fold; anterocor nd paracone connected along 
nteré le hus ¢ | | it connection broader and 
in brachydont rl M,; not greatly reduced, with typical brachydont 
ypl om pro é conid « I ibial side of poconid; 
low eeth direc | 
fers from Neotomod llow cusps more elongate anteroposteriorly 
M connecte I é rming two lakes, whereas in Neotomodon 
veen anterocone and par I ippeal nly th advanced wear, forming 
cone partial vith anterior median fold); folds of lingual 
é less compressed; M* 1 gr y reduced in size; loph from protoconid- 
é bi ide, not middle hypoconid; posterolophid separate from 
rdvanced tl itlis ind ial cu no longer persists; M 
ed pattern. but with two lingu } esembles N eotomodor 
high crowns cu lose t d 1a th sligt ear; lophs con 
DI vad 
il I l ) ts | ul Pty phoru of the Pleistocene 
is follows nterocor rge, extending transverse! across anterior 
with anterior median fold; cusps of upper teeth connected labially, re 
yn of lakes (absent in wood rats or lakes present only in extremely advanced 
usp i upper te Oo h t nant cone ranged more nearly opposite 
»ph from protoconid-entoconid connects to labial side of hypoconid; antero- 
leveloped and present even in M;; lingual cusps of lower teeth slightly more 
labial cusps at early stages of wear; shallow fold present separating hypo 
ster ylophid in M Pliotomodon resembles wood rats as follows teeth hypso 
h absent; posteroloph fused with metacone; lophs connecting cusps broadened 


cusps lose their individuality with wear 


primitivus differs from Scottimus lophatus Wood (1937. p 255) of the White 
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f 


River Oligocene as follows: anterocone and paracone in M! connected along labial side of 
cusps protoloph present, connecting paracone and protocone, whereas in Scottimus proto 
loph is absent in M?~* and two internal folds unite to form one large lake; posterolophid of 
lower teeth better developed and not fused with é ntoconid; mesolophid abse nt; entoconid 


situated farther anteriorly Pliotomodon resembles Scottimus in connection between 


paracone and metacone 

Pliotomodor primitivus differs from Cricetodon sansaniense decedens Schaub of the La 
Grive Vindobonian (as known from Schaub’s description and figure 2, pl. 3, 1925, of M! 
as follows connection, labi illy between anterocone and paracone complete rather than 
| 


incomplete; two lakes present whereas anterior lake (first internal fold) absent in C 





NEOTOMODON 





Urrer Lower 


FLIOTOMODON 


Fic. 1. Occlusal view of molar teeth of Pliotomodon primitivus: uppers, with medium 
] PI 


=o 1 


wear, no. 36030. lowers. with slight wear, no. 37535, both in Univ. Calif. Mus. Paleo., from 


the Middle Pliocene Mulholland Fauna, California; and Neotomodon alstoni: witt slight 


wear, no. 50572, U.S. Nat. Mus., from Salazar, Mexico, Mex. All, X 10 


decedens; protoloph connection of paracone narrower Pliotomodon prim is ‘sem bles 
Cricetodon s. decedens more closely than any other Palearctic Tertiary cricetin sucl re 

semblances being: anterocone of M! with anterior median fold; exteroanteroloph well 
developed (even if not continuous with paracone in C decedens); paracone and metacone 
joined along labial side; cusps narrowed and elongated anteroposteriorly; posterolop! 


absent (may be result of advanced wear in figured specimen of C. s. deceder 


Remark Pliotomodor primiti 


sus is the only Tertiary cricetine in the Nearctic region 


known to combine the hypsodonty of the teeth of cricetine wood rats with the dental pat 


tern of the ecricetine mice Thus, of all species, P primilivus might well be consid red 


most nearly intermediate between the mice and wood rats 


is 
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The more important resemblances to, and differences from, the mice and the wood rats 








ve been listed in the foregoing comparis The teeth of Pliotomodon are, to some 
I structurally intermed e betwe he yf the rats and hat the series 
cusps are ele ed. ve only slight] Als bre lth of the connecting the 
s intermedi e be r I br it! ( « rat vood rats there 
ifferen¢ in hej I cust } ~ ha ing b cl ion eeth 
gual cusps in the lower teeth and the I usps in the upper teeth are more el 
i than are the cus} he opposite s etl Whereas the lingual and 
cusps of the upper tet P but only slightly, elevated, the 
gual cusps in the r teetl re el ial cusps If the series of 
' eeth wer le I s is the « ) ‘ eeth, the labial cusps 
he upper teeth might be higher tl tl 
I er teeth of Pliotomod primit | e not been found in association with upper 
eth, upon which the species is based. The] rt issigned to this species correspond 
S in expec 1 struc ire h the iIppe ¢ th the important « ception that in 
P er teeth there is no nec yn of the later margin of the cusps at their occlusal 
face and also in the difference in height of the cusps of the two sides. Regardless of 
ese exceptions, the lower th are é t hese peculiarities of the 
‘ 1 , nearl . | het wec hose vyood rats 


teet} result na patte 
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] 2. Occlusal ny ipper I { I lowe olar (B) of Pliotomodon 
with p s lal le 

ce than is the } ern ¢ e uppe é | I because the lds of the lower 

re ‘ I I long tl v1 tl d, secondarily 

l litiere ) r i the | tet ( S I n S grea is those 

the uppe eet! he vO 

rhe ¢ ension poste I of the nteri I ) e leve yf the antero 
ternal reéntrant angle nt the rst uppel! oO . Dle¢ 1iore closel the condition in 
ice although in a fe vod rats thes extend equall ir posteriorly In 

er Nearctic cri ne W ich ] r is the groove that extends anteriorly 

e posterior | ine fora I s dec sin P D 

Even though P lon d resemble the wood rats in some features, and is inter 
ediat between wood rats and mice in others M tal rese Diance to the cricetine mice 
is greater than to the wood rat Such features as erior median fold of the antero 
ne, the pattern ol M the labial connection betweer iunterocone and paracone, the 
nnection of the lop! from the protoconid-entoconl » the labial side (not middle) of the 
poconid, and the difference (even if slight) in height of the cusps on opposite sides of the 
0th are as in brachydont forms of cricetine mics Therefore, Pliotomodon is considered 


to be a cricetine mouse in which hypsodont teeth, much as exist in the genus Neotomodon, 
volved to meet dietary needs Any resemblances to molariform teeth of wood rats are 


thought to be a secondary result of this hypsodon 

















[1/0 


ae | 
cs 0 
cg’ 
Pl 
91 
Kn 
Nd-p,ud 
V ald 





» ON IysuyT 


Brule 











t Je 
0% & 
et ill S 
GG TZ I 6 
[| O'S] Elks |SO0 
[| €°t) PUL T ist 
6°T/2°S |Z 
re 
I jg¢'] 
ad 
H ‘ 
> 














eo pussnoy] 
9 IVAN Uley 
s APTTB A SUPIUS 
‘ I~? ut T 
= 1 ‘J ‘ 

LO) O' Tiel Il 6°2 pu 
Li Gl) €°3 T'eist'’s OF) 1 








G] S’O\Se" I] Z°z/Se's XO] 
S Pr 
or 7 
o*4 
S'ISh'Z| Te] e's puvljournyy 


N ZA W 











uslo 























ON ) 
Ytv9} 
ON ) 
N WL] 











I 


olt 
; 


UIBINSVOTA « 


1ajsodo. 











xoiddy 4 
UY 1 











190 








\FFMEISTER CRIC 





rINES OF MULHOLLAND FAUNA 19] 


e Middle Pliocene of N rth 


de the Middle Miocene « Europe may not 
hip between +} genera but rather parallel adaptive changes 
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GENERAL NOTES 


OBSERVATIONS ON THE EASTERN MOLE IN CAPTIVITY 
A common eastern mole (Scalopus aquaticus) was captured by the gardener’s force in 


the National Zoological Park about June, 1942 It was placed on exhibition in the small 


mammal house but since moles are so common and rarely live in captiv ity more thana few 
days, it was not accessioned 

This specimen thrived in captivity until November 1943, at which time it was found 
dead with the claws of its left forefoot in a small crack of the cage Apparently it either 
starved to death in the few hours before it was found, or fretted itself to death 


From the time of its capture until its death it was kept in a cage 11 x 14 inches floor space, 


with glass front and back, and } inch mesh woven wire sides About two inches of soil was 
kept on the floor of the cage, moistened occasionally and changed at intervals About 75 
meal worms, W eighing 4 OZ “d on the soil twice a day . and once a day 
a ball of horsemeat weighin was dropped on the soil. Perhaps half 


of the 150 meal worms a day wire ends of the cage, but all of the meat 











was eate! Its diet, theref« d 4 oz. of meal worms, and about } oz 
64 grains of horsemeat a da\ 

The mole worked through the soil almost constantly, and became rather fat, weighing 
at death 3 oz. 73 grains Ernest P. WALKER, Assistant Direct U’. S. National Zoologica 
Park, Washingt D. ¢ 

FURTHER REMAI ON TH PO { IN NEW YORK 

By wav wav of sul ple enting the remar! ( V J Han Lor Jr and of the writer 
this journal (vol. 14, no. 2, j 152, 1933 0, no. 2 10 1939, respec 
tively) regarding the northward extension of range of the opossum in W ork State 
the following recent records and other informatio1 re offered. These data have beer 


accumulating in the State Museum files during the past five years and their presentation 


now provides another step in the recorded chronology of the slow but steady establish 
of the animal in our colder sections 


Since February 14, 1939, the latest date of capture of an opossum reported by me in 1939 





see ante), records of the occurrence of the animal in Albany, Fulton, New York, Saratoga 
Sullivan, Westchester, and Yates counties have come to my attentior Three of thes 
records are for animals killed on the highways, one at Bluff Point, Yates County, December 
L94( Hazel R. Elli one & Lathar yvany County Nove ber 1] 1942 (Stoner ul 

tne other it Greenfield Cente r Saratoga ( uN ut Noven be 25” 1943 if sep 


Bruchac 

Other records for Albany County pertain to an adult captured alive March 23, 1942 
and an adult seen in the village of Men inds on the night of October 31, 1942 The Ne 
York County record is that of an individual taken alive at 89 East Tenth Street, New Yor 
City, March 18, 194 


With reference to the Saratoga County specimen Mr. Bruchac, a taxidermist at Greet 
field Center, writes under date of March 4, 1944, that this was the only opossum brought 
to him during the past six months. The animal, a female, was very fat and weighed ‘‘about 


seven pounds’’; it was discovered in the highway by Captain C. E. Pegram for whom Mr 


Bruchac tanned the skin 


By way of illustrating the wandering and inquisitive propenisities of the opossum, 
George Dock of Scarsdale (Westchester County) reports that between October 1, 1939 
and October 1, 1940, he captured four of the animals in his back yard in traps set for taking 
birds for banding All the animals were adult, three males and one female About Janu- 


ary 20, 1942, he captured another male under similar circumstances 


Under date of March 15, 1943, Raymond T. Fuller of Winterton (Sullivan County) re- 


ported that during the preceding two years he had caught four opossums in his bird banding 
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traps. One of the animals was less than a year old. A large male also was similarly cap 
he current status of the species 


iably t 


tured by him on April 10, 1943. In commenting further on t 





in his territory Mr. Fuller writes The country folk hereabout seem inva ) 


kill them [opossums] whenever discovered”’ and they are ‘“‘regarded as the chief poultry 


marauder. Whereas some twenty years ago they were rarely if ever seen, for the past ten 


years especially they are steadily becoming more numerous and appear to winter success 

fully They inhabit the burrows of hares and woodchucks during winter, appearing 

about once a week to forage in the neighborhood Have never seen voung ones less than 

half-growr 

| Probably the most interesting and, at the same time, important portion of this com- 

unication has to do with the evidence for the fartherest north’’ New York State point 
which very small young have been reported 

Under date of July 23, 1943, F. L. Teall of Little Falls, New York, wrote me as follows 

I t Fourth Lake of the Fulton Cl Last night at about eleven, I snapped on the 

tchen light and clinging to the screen door was baby opossum, about 4 inches long 

We find droppings on the porch each morning ’? In response to certain specific and 

led questions which I transmitted concerning | ybservation, Mr. Teall replied that 

There is no question about the identification as the opossum did not move when the light 

Had plenty of time to look it over and could easily have picked it off the screen.’’ 


Recently I received through the courtesy of Dr. Gordon M. Meade the skinned carcass 


dult female opossum killed December 26, 1943, near Geneseo, Livingston County, 








Ne Yor Visible evidence of developing young in the sex organs was lacking. The 
ch of the animal was about two-thirds filled with grass, rootlets and other vegetation 
\ included in the mass of ingested teria ere fragments of an earthworm, an insect 
pu] i nd the feathers o domest [r idition, there were present about 25 
‘ ) par tic nematode wor! etermined by Dr. E. W. Price of the U. S. Bureau 
\ | P} lo ( Hill, 1939. The smallest worms were about 
A: n length. the largest approximat & is is the first time that I have come 
l Y mNMosstime in thi S 
i i nga I turthe ( I t ur ¢ I i the possum 's 
ng n } York State 0 ne ppare suc ssiul breeding o he animal at ip 
el ! 0) ) atitu eas é y Dayton STonerR, New York 
S VW ? 1 y. N } 
z FO I IER OF 11K 
e cast ire report I han ar yne species has nursed or 
| neo <« not he per eter 1 rent re verv common al yng birds, 
ickoos of the old world and our cowbirds habitually depend upon other birds 
espe ly the smaller species, to rear tl young 
Man frequently imposes on his domest logs and cats the rearing of the young of wild 
Is that he has caught and wish to rails In some cases. women. especially natives, 
been prevailed upon to nurse the young of rare or valuable monkeys and apes whose 
I been lost or killed 
S ‘ ears ago litter of six youn ice V was found in the hay in 
| the eed rool ot our anil il laboratory pine the laborator, it that time was not rat 
ise | « it Was not known woetl ( other of the hi r was an anil | that had 
es ( iro our cage or Was one iro he outside 
We wished to rear the litter but we had no mice with young at the time, so we decided 
g the voung ice to a lactating albino rat (Rati norvegicus albinus This rat was 
hursing nine young ol her own, whicl ‘ re ibe ut one veek old The young rats were more 
than twice the size of the young mice, but we decided to see how the rat might react to the 
mice One yvoung mouse was placed in the cage of the rat to see what she would do with it, 
for we anticipated that there might be some antipathy between the two species, which 
might result in the rat killing and eating the young mouse. 
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the summer and sleeping off the winter under local buildings suel the spacious ¢abi 
Jasper Park Lodge, one of Canada’s most luxurious hote foth the Lodge and the 
dumps are extensively patronized ! I St) bye be wensionally in vie 
moment at either of ther Hand-feeding « et er ind luals is also a common 
tice especially round the Lodge vhere the ni yt s of popular entertal 
with visitors \Ian f the regular hal é l he Lodge ve fter ve 
sufficiently familiar to } e earned the selves ] ‘ \ me the sa female | 
bear kno 3 She is unusual] ime and | ce, during ‘ 
vequaintance with Jaspe produced triplet | ‘ ) Pegg urned up witl 
The Lodge was then closed (for the dur " in sul } ( ically fre 
the village itsel vhere the accompanying pl ry y| Pl. 2 obtained in me 
by Jasper’s well known pictorial photograph Morris 1 vhom I am indebt« 
permission to publish it The picture } eyey had tried t ! 

trans-continental dining car with her entire retinue 0 hese subsequently su 
broken leg, but. along with the re nevertheless su ‘ inte The legis 1 

— 2S SRS “ee ates . se . 
~ Oe in i nal 
PLATE 2 
Pegg nd her four eub P} | \l | 

ind again in full use ilthough it stic ou ut y There ( thre oung 
the fourth blac 

Pegg however, W not destined to enjo ‘ l me, tor thar 
of this pieturesque emergence from hiberna ) rt hie th quadrupl . 
Lppearance Phe cub ere consicde } ( han Pegg Iwere blac 
mother Ot the pre rus hi 0 ot ty | ( | neg it she al P } 
ind trequente 1 bout five mil u Lake kd ‘ Il obtaines 7 r 
o the tour cut up a tre Atte np oct! ott ul | ree ‘ | 1 
picture proved ut iling She stolid refu oblige u not it } ‘ 
ligerent —evident mot! old-time ‘ ecustome hu ittentior 

One of the cubs had as i hite ecrescet! el ( he oO This ring 
came by our cottage with three blac cul it } SPCO) me of the +} 
similar crescent on precise the same spo 1} i e doubt tl these er 
the four, the fourth having presumably come » erie 

While these two families were roaming Jasper P in 1943 third bear 
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ruplets was frequenting Banff National Park 200 n Kodachrome pictures 
k 





of these were procured by a friend. Although seen them, the case 


seems bev ond ques t ion 


In the meantime I have obtained three other records of quadruplet cubs in the black 
bear, all, I have reason to believe, entirely dependabl The first comes from a ranger in 


southern Alberta (1926), the second from the forks of the Athabasca and Pembina Rivers 
a 1936; W. Smith of Fawcett, Albert nd the last from the headwaters of the Boiler 
River, N. W. T. (1942; W. L. MacDonald of Yellow Knife, N. W. 7 Two of the last 











were brown and two black 
These records are. however yppe by a cast oted by Major J. A. Wood, now super 
tendent of Jasper Park, bu t that time in « rge of Prince Albert Park, Saskatchewan, 
where a bear with five cubs of the vear, all of similar size, was seen crossing a road Major 
Wood was at the time wit ‘anger and ther loubt the number It would seem 
ich more probable that these were the product « ingle animal than that any of ther 
lopted uite 1 , 7 7 }, 
ra of ¢ } re neerT 1 Par ] ( inhnes ngly i that 
nost frequent number i , ( ! ree bably of annual 
occurren and four extreme rar f us ( t I While I} eno statis 
t evidence tl this est r ent g | (_ubDs are 
cally produced biennial running t ¢ er t seaso 
One of the Par ngers. Mr. Ed. Mac] ho] , ae genre @t tha Diahin 
tudes in Jasper P tells me he s ! nees of triplets in grizzly 
} / } } r i re ly « mon tl 
I YT the 1 ( > ( rd l ( raordinar 
vive V us } ] { ] ) A Iherte 
Ft HAI ‘ i I 
‘ nd interes ng it r ! I t hat ( e€ goiae I ster (¢ 
a f Wate l A rt t ! S l e got ut « 
‘ in our apa ! Che little ar ) ( el 1 considered dead 
. ta stings } f ler » irne | snhvan | . P n nel 
ntents of its pouches I g gs,7 ( roaches 
2 i horne Eve t A 39 1 Pe! } . 
» be unusually om: is, but noo sug tl nse be included in the 
( rt seem to take them as readi they d he ds 
Assuming that this particular inimal may have been merely collecting what it had no 
intention of eating or that hamsters may eat insects onlv when nothing else is vailable 
urther tests were made Live! tns, coc roacnes, et¢ vere piacead in a roomy) glassed in 
cage and hamsters of different ages and sexes were introduced sing] Other standard 
foods such as Purina Dog Chow, oranges and carrots we! ilso available All of the ani 
mals had had normal feeding up to the time of the tests. Four of the six animals tested 
ate one or more insects Two females with young were included and they took the insects 
ich more readily than did the others. They hunted them out and pounced on then 
whereas the other animals took them only when the insects crossed their paths. This is in 
keeping with other data which suggest tl females wi oung be e€ quite carnivorous 
in the wild in order to satisfy their need for a high protein diet They may well become 
predatory on other small rodents as well as insects, et« Females will eat part or all of 





their own brood whether the young are o rht days old if the diet is deficient in pro 

tein (preferably raw meat Nursing females have on a number of occasions killed and 

eaten other young hamsters, some as old as seven wet , when they have accidentally comé 

together Hamsters greedil eat V hole sm ll fis! us well as any other kind of raw meat 

They wv ill also eat seeds fruits, fleshy plant parts, ar yrrepared food materials that have 
I I 

been offered, milk, water; in fact, almost anything that is at least partially digestible 


Don L. Jacoss, Department of Botany, University of Minnesota, Minneapolis, Minnesota 
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PARASITES COLLECTED FROM WOOD MOUSE IN WEST VIRGINIA 


During the past four years the collection of a series of 380 specimens of Peromyscus 
leucopus noveboracensis Fischer in various parts of West Virginia has resulted in the ae 
cumulation of rather interesting data upon its parasites. By far the greater number of 
consortes were ectoparasites; only occasionally was an endoparasite found. With the 
exception of Cuterebra, the season of the year had but little influence upon the population 


of ectoparasites 


Coleoptera: Leptinus testaceus Mueller is occasionally found in the nests of this rodent 


It is here considered as a commensal rather than ay 
t 





e It is quite probable that it is 
carried by the host from place to place 

Siphonaptera: Peromyscopsylla hesperomys (Bake C 
Counties. Common 


lected in Hardy, and Mingo 


Orchopeas leucopus (Baker Collected in Hardy, Grant, Pocahontas, Wyoming, and 
Wayne counties Very common 

Epitedia wenmanni (Rothschild Collected only in Hardy County 

Diptera: Cuterebra sp. An increase in the percentage of occurrence of this parasite is 
usually coincident with a low population of deer mice For the past four years the popula 
tion of deer mice in Hardy County has remained more or less stable and the number of 
Cuterebra found has been very small. Of 142 specimens of Peromyscus collected in this 


county only 8 percent were infected with Cuterebra. This same condition was found to 
exist in Mingo, Wayne, and Wyoming counties in 1941. Generally the full grown larva 


are found in the inguinal region or on the back 


Arachnidea: /rodes sp. Monongalia County tarely found 

Liponyssus sp. Hardy County. Commonly found infesting the ear 

Neoschéngastia brevipes Ewing. Hardy and Monongalia counties. Infestations of this 
species or Liponyssus are often so heavy as to disfigure the ear 

Atricholaelaps glasgo Ewing Hardy and Monongalia counties 


Nematoda: Rictularia sp. Hardy County. Of 130 stomachs examined from specimens 
collected in Hardy County, only 10 percent were found to be infected.—L. Wayne W1Lson 
Moorefield, West Virg 


RECENT LITERATURE 
Conducted by Gerrit 8. Miller, Jr., Remington Kellogg, and Emma M. Charters 


Reprints of this section may be purchased from the Corresponding Secretary 


ApBpotr, JacoB Bat Notes on the common woodchuck Pennsylvania Game News 
Harrisburg, vol. 15, no. 2, pp. 6-7, 29, illus. May, 1944 

Agsport, Roy L. The fool of the forest Frontiers, Lancaster, vol. 8, no. 5, pp. 136-137 
146, illu June, 1944 Opossun 


ALEXANDER, | H Tularemia Pennsylvania Game News Harrisburg, vol. 15, no. 2 
pp. 3, 28. May, 1944 


ALLAN, Purip | Fur from farm lands. Soil Conservation, Washington, D. ¢ vol. 9 
nos. 11-12, pp. 256-261, 283-286, illus. May-June, 1944 

ALMQUIST, JOHN O., and Frepertck N. ANDREW Effect of testosterone propionate or 
thermo-regulatory function of rat scrotum. Anat. Record, Philadelphia, vo 
89, no. 2, pp. 125-133. June, 1944 

ANONYMOl Predator control on the waterfowl! refuge Game Breeder and Sportsmar 
New York, vol. 44, no. 5, pp. 57, 62. May, 1944 


— Wanna hunt an antelope? Texas Game and Fish, Austin, vol. 2, no. 6, p. 11 


illus. May, 1944 














RECENT LITERATURE 














» 


01 


ANONYMOUS Big game increasing Bull. Massachusetts Audubon Soe Soston, vol. 28, 
no.4,p. 122. May, 1944 
Grizzly bear in Montana Montana Wildlife Bull., Helena, vol. 1. no. 3. pp. 
6-7 May, 1944 
Nature’s sanitary corps. Ohio Conserv. Bull., Columbus 1.8, no. 5, pp. 16-17. 
May, 1944 
Zoo victory gardens help feed the ) l Science News Letter, Washington, 
D.C., vol. 45, no. 19, p. 297. May 6, 194 
Limelight on foxes. Audubon Mag., New York 1. 46, no. 3, pp. 182-183. 
May-June, 1944 
Distemper in fur bearing a1 d ( Fur News, Denver, vol. 16, no. 5, 
pp. 8-9 12-13 June. 1944 
Wolverine in Ohi Ye nd use plece Ohio Conserv. Bull., 
Columbus, vol. 8, no. 6, p. 10, ill Jur 1944 
Plague infection reported in the | Ss uring 1943. U.S. Publ. Health 
tepts., Washington, D. ¢ 1. 59, no. 28, pp. 911-915. July 14, 1944 
Live-trapping and transplanting er. Montana Wildlife Bull., Helena, 
vol. 1, no. 4, p. 5, illus Augus 4 
Restore white-tail deer « P New Mexico Mag., Albuquerque, vol. 22, 
no. 8, p. 29 August, 194 
Season for squirt Outdoor hh Inc olis, vol. 11, no. 7, p. 11, illus 
Augu 1944 
ASHBROOK, FRA G. Organ iccess in fur farming. Fur of 
Canada, Winnipeg 1.9, no. I p. 12-13, July, 1944; and National Fur News, 
Denve yl. 16,1 7, pp. 7 ), August, 1944 
rART, Harry D. Nine sheep < A] Sport in, Ketchikan, vol 
10, no. 7, pp. 12-13, 31-32 Ju 1944 
B CHA I I Forp WIL! Re pr t t inder different systems 
( g Am«¢ I I Dulutt 16 ». 11, pp. 16, 18, 20, 22 
illu June. 1944 
I CHARI F., Onry r.F WIL! Che effect of artificially 
increased length of d ( It, g I nd pr g ilver fox pelts. Jour 
Exper. Zoc Philadelphi f 77-83, June, 1944; and Fur of Can 
la, Winnipeg, vol. 9, no. 10 5-6, 22-23, July, 1944 
B Hucu H. Soil conserva ire sl in return of wildlife. Tennessee 
Conser\ ionist, Nashvill 1 9,1 et 1, 14 Jul 1944 
Br Sern B. The ty local 5 Jour. Washington 
Acad. Sx 34. no. 5 159 M 5. 1944 
Berry,G.W. Feeding for produc . Fur News, De vol. 16, no. 5, p. 16. 
June 1944 
Br Joun J A relatior tv I size a B vitamin content of rat 
organs. Amer. Nat., Lancaster 78, no. 777, pp. 380-382. July-August, 
1944 
BILDERBACK, ¢ TER ( Evolutior hinchilla housin Amer. Fur Breeder, Duluth, 
vol. 16, no. 11, pp. 6, 8, 10, illus. June, 1944 
Burpe, Pau N Gophers. Conser Volunteer, § Paul, vol. 7, no. 41, p. 47. July- 
August, 1944 
Bown! E. Renpie. The pearl platinu Fur of Canada, Winnipeg, vol. 9, no. 9, 
pp. 6-7, 14. June, 1944 
Mink mating problems. Fur of Canada, Winnipeg, vol. 9, no. 9, pp. 18-22, June, 
1944; and National Fur News, Denver, vol. 16, no. 7, pp. 8, 18-20, August, 1944. 
BRADLEY, ORLANDO CHARNOCK. Topographical anatomy of the dog. Revised by Tom 
Graham. Macmillan Co., New York, 4th ed., xii 316 pp., illus. 1944 














202 JOURNAL OF MAMMALOGY 


BRAMBELL, Rocers, and Ivor H. Mu Prena mortality 


Nat ure 


Le 


yndon, 





vol 153, no. 3888, p 558 May 6, 1944 
Bretr, W. J \ house divided against itself \ pinion regarding the present and 
future status of tl American fur indus I s relations with government 
Fur of Canada, Winnipeg, vol. 9, no. 9, p.5. June, 194 
Brov Ay 4A N I ils. Our Dur Ar l Norwood, vol. 77, no. § 
149, illus Aug 19 
Burr, J.G. Disputing S the Te G d Fish, Aus \ 9 
no. 8. p 7-8. 19. illus Jul 94 
Bur! Jo H. The beave ite ( Vo St. Paul. vol. 7 7 
Jul Augus it 
BUTTERI Rosi I Tagg rac l O! Conse! Bul Colur 
8) 7.p.1 July, 1944 
( {PB S Ad I Ame I W ngton, D d 
n 7.4 R48 35 2 Jul 19 
( Ey J I ly « i t end pl Ar 
Record, Philad 89 pp. 139-154, pl June, 1944 | 
CH | | N g ( re € Amer I Brev 
Du lf l 2 ; J l j 
( H H ( ) g J Wildl Manag | 
M . 2 J ] | 
( | In H \ é Bu A M 
Nat. His Ne Yor \ 195-211 11 r. 0) 
194 Ne I | 
LO I } IR 1. ‘ W he ‘ 
Ar Fu sr Dulu if . 2 899 Jur 19 
CC 3) } | ( } Ss shrubs { 
N \ Io W eo M M a} 
10m 1 q 1 
( ) PRM r \\ “ly ’ i ‘ , yatr 
— 1 ( \ R Michi An A 
r 29 7 9 Jul 19 
) Q W W Vi B. Sk LU) I I 
y p } .*, VW @ g 7] Ay er N | 
78 Va ) s0N } Aug 19 
DAVI | ( ‘ if Te G I (us 
1-5. 2 J ] 
Dev \ An ( t Frontiers, | caste S, ne », DI 5 » 
15 Jur | 
Winning r é Re Dig ! I e, vol 266 
pp. 29 Ju 194 
Dice, Ler R Var i th er is P in par Id 
Mo I Wvo yg ( | \ } Univ. Muichig 
Ann Art ' SR ) | I l Ap } 
The 1 r ype! é g Scien 
( ‘ g 9 258\ I 57—4 Ju 44 
Vari eer use (J in & mountainous aré 
southern New Me Contril Ve ; Michigan, Ann A! 
I ; D ] Jul 194 
DuK Ky \ I \ he germli! ¢ é i! iT Varv oO pregnant har 
es s Ar Reco Philadelpl v 89 2, pp. 135-138, pl.1. June 
194 
East, Ben. Sea otter hur Field and Stre New Yor vol. 49, no. 4, pp. 34-36 
63-65, illus. August, 1944 














EATON 


RECENT LITERATURI 203 


THEODORE H., Jr. Modifications of the 


Jour 


reach and 


167-171 


girdle to 


wol 7K 
la, VOl. (9, 


l, pp 





Joun T., Jr. De holding | wild rats. Jour. Wildlife Management, 
Menas! vol. 8, no. 3, pp. 264-265, fig. 1 Jul 1944 
P. } Forestr Idli re Pennsvlvar Game News. Harris 
} re. \ 15 6§~—7 Jur 1944 
ARN | | 1. & I rr pin is [ g | 1siness Furs yield 
$5.000.000 in 1943 Conser Volunteer. S Paul yl. 7. ne 4] pp 1-6 
Jul { 194 
I , Haro I C. W. ¢ ( é nectopialentis. A pedigree 
, O l., New York, vol. 30, pp. 610 
620, pp. 7, figs. 2. } é } 
N I g gemel Col lo Conserv. Con 
me s, D 7 2 ‘ J 15, 1944 
W.S D g f . \ sin Wildlife Ress h, Prog. Repts 
M . nm 1 T 1044 
TI ress g g Wis ‘ ¢ r le oe Wisconsin Con 
serv. | M 1—5 J 194 
- R O Wr ° ray B.S. Pomeroy Diseases of white-tailed 
leer ( t s P 7 9. pp. 48-50 March April 
19 
DAVI rh h ¢ \ 1 Kingdor New York, vol. 47 
n 4 51-69 S Mi 


G I 
( 
I j 
( 
( . 
DR 
(;OWER 
( ( 
' 
( TER 
ER 


Hai I 


Hini 





JOHN Eri 


‘ : e 
e southern stocks of 





I D N \. Mackintosh, Cambridge at the University 
Press. 1942 Nature. Londor 153, no. 3889. pp. 569-570 May 13, 1944 

oe I s. N il Fur News, Denver, vol. 16 
n¢ p 6-17 M 44 ( Winnipeg, vol. 9, 
I a 5 M 10 

P is s i Ame Fur Breeder, Du 
lutl 7 yp. 20, 22 0. 2, pp. 32, 34, 36, 38, August, 1944 
Diste earing Natic News, Denver, vol. 16, no. 7, 
pp. 6, 24-25. 27 is Augus 

Au H. Cross-bre g mu N nal Fur News, Denver, vol 
16 7,p.9. Augus 

Y But Living te O yu Animals, Norwood, vol. 77. no. 8 
». 147, illus Aug 19 

H The ig Fie st Ne¢ Y or} vol 149 no. 4 pp 
70-72, illus August, 19 
5 You belie é exas Game Fish, Austin, vol. 2, no. 6, 

p.8. Ma 194 Mour n sl 
CARI Antlerless seaso r ( g Michigan Conserv., Lansing 
vol. 13, no. 7 l Augus { 

K. Control of earmite disease Fur of Canada, Winnipeg, vol. 9, no. 8, p. 18 
May, 1944 Foxes 

The reduction of losses he ing ¢ N Oo Fur New Denver, vol. 16, 
no. 5, pp.6,19. June, 1944 xe 
GORDON rexasmanatees. Te ( r Fish, Austin, vol. 2, no.9, pp. 9, 11 
August, 1944 

tAYMOND Classification of the ermines of eastern Siberia Proc. California 
Acad. Sci., San Francisco, ser. 4, vol. 23, no. 37, pp. 555-560, fig. 1 August 22, 


New Vustela erminea digna 
Animal babies 
11, illus 1944 


1944 
News, 


meadow 


Pennsylvania Game 


be 


Harrisburg, vol. 15, no. 4, 


p July, Opossum ar, mouse, deer 








204 JOURNAL OF MAMMALOGY 


HouuIncsworTtH, Leroy. True tale of an Ohio deer hunt. Ohio Conserv. Bull., Co- 
lumbus, vol. 8, no. 7, pp. 14-15. July, 1944 

Houtmes, LAwrRit Mount Desert deer, past and present. Bar Harbor, Maine, 36 pp., 
illus. 1944 

Hosiery, N. W., and Orners. What can forest wildlife contribute to the war program? 
Jour. Forestry, Washington, D. C., vol. 42, no. 5, pp. 361-363. May, 1944 

Howe tis, Wiitu1amM. Mankind so far. Amer. Mus. Nat. Hist., New York (Doubleday, 
Doran and Co., Garden City), sci. ser., vol. 5, pp. xii + 319, illus. 1944 

Husss, Cart L. Concepts of homology and analogy Amer. Nat., Lancaster, vol. 78, 
pp. 289-307. July-August, 1944 

Huaues, Byron O. The inheritance of eye color in man—brown and nonbrown. Contrib 
Lab. Vert. Biol., Univ. Michigan, Ann Arbor, no. 27, pp. 10. April, 1944 

Huusey, Sytvester. Wildlife in the White Mountains of Arizona in pioneer days. Ari 
zona Wildlife and Sportsman, Safford, vol. 6, no. 5, pp. 6, 10, illus. May, 1944 

Hunter, GILBertT N Air census technique and trend studies in relation to big game 
Colorado Conserv. Comments, Denver, vol. 7, no. 2, pp. 17-18. June 15, 1944 

JELLISON, WiiiraM L Notes on the fleas of prairie dogs, with the description ot a new 
subspecies [ S. Publ. Health tepts., Washington, D. C., vol. 54, no. 20, 
pp. 840-844, illus. May 19, 1939 


Jounson, Hartan G. Big game, livestock, and proper land use. Arizona Wildlife and 
Sportsman, Safford, vol. 6, no. 5, p. 11 May, 1944 

KeITHaHN, E. L. It’s al very confusing. Alaska Sportsman, Ketchikan, vol. 10, no. 7 
pp. 18-20, illus. July, 1944 Fur seal, bear, antelope, mountain goat 

Keuuis, W. F River ‘‘dies’’ when beaver are removed. Texas Game and Fish, Austin, 
vol. 2, no. 6, pp. 15, 18. May, 1944 

KELLOGG, CHARLES | Rabbit industry aided by educational activities. National Fur 


News, Denver, vol. 16, no. 5, pp. 5, 18-19, June, 1944; and Fur of Canada, Winni 
peg, vol. 9, no. 9, pp. 16-17, June, 1944 

KELLOGG, REMINGTON \ new macaque from an island off the east coast of Borneo. Proc 
Biol Soc Washington vol 57, pp 75-76 October 31, 1944 (New V acaca 
trus tua 

KEeLLoGG, Remineton, and E. A.GotpmMan. Review of the spider monkeys. Proc. U.8 
Nat. Mus., vol. 96, publ. 3186, pp. 1-45, figs. 2. November 2, 1944 New 


Ateles geoff: 0 yucatanensis, A. g panamens 

KLEIN, MARGARET. Occurrence of an albino Townsend mol Murrelet, Seattle, vol.25 
no. 1, p. 10. June 27, 1944 Scapanus townsend 

Konerr, ALexer A. Effect of adrenocorticotropic hormone ACTH) on the anterior 
pituitary of the adrenalectomized young male rat Anat. Record, Philadelphia 
vol. 89, no. 2, pp. 163-173, pl.1. June, 1944 

KoRNBERG, A., F. 8S. Darr, and W. H. Sesre.i Production of vitamin K deficiency in 
rats by various sulfonamides. U.S. Publ. Health Repts., Washington, D. ‘ 
vol. 59, no. 25 pp. 832-844 June 30, 1944 

KRAHL, VERNON | An apparatus for measuring the torsion angle in long bones. Science 


Lancaster, n.s., vol. 99, no. 2581, p. 498, fig. 1. June 16, 1944 
LAWSON, JOHN Jeasts of Carolina. Chapter III North Carolina Wildlife Conserv 
Raleigh, vol. 8, no. 6, pp. 3-6, 11-13. June, 1944 


LEATHEM, JAMES H Influence of testosterone propionate on the adrenals and testes of 


hypophysectomized rats Anat. Record, Philadelphia vol. 89, no. 2, pp 155 
161. June, 1944 
LeCompte, E. Lei Kill of deer in Maryland and the Woodmont Rod and Gun Club, 


season 1943. Maryland Conservationist, Baltimore, vol. 21, no. 2, pp. 1-10, 


14 


illus. Spring issue, 1944 
LEISTER, CLaupE W. The giant panda. ‘‘Super-clown of the animal world’’. Popular 


Ser. no. 5, Dept. Education New York Zool. Soc., pp. 8 (not numbered), illus 
1944. 

















RECENT LITERATURE 205 


LeopoLtp, Atpo. What next in deer policy. Wisconsin Conserv. Buli., Madison, vol. 9, 
no. 6, pp. 3-4. June, 1944 

Leopotp, A.STarRKER. Cooper’s hawk observed catching a bat. Wilson Bull., Ann Arbor, 
vol. 56, no. 2,p.116. June, 1944 

Liture, R. D., and M. 1. Smirn. Pathology of experimental poisoning in cats, rabbits, 
and rats with 2,2 bis-parachlorphenyl-1, 1,1 trichlorethane. U.S. Publ. Health 
tepts., Washington, D. C., vol. 59, no. 30, pp. 979-984. July 28, 1944 


yD, FREEMAN Non-sporting dogs. Nat. Geogr. Mag., Washington, D. C., vol. 84, 
no. 5, pp. 569-588, col pls 8, illus November, 1943 

LORENZ, CLARISSA. Sea-lion prima donnas. Nature Mag., Washington, D. C., vol. 37, 

no. 5, pp. 240-243, illus. May, 1944 


LuetH, Francis X. Those we’ve had. Illinois Conserv., Springfield, vol. 9, no. 1, pp. 


14-15, illus. Spring issue, 1944 Elk, bison, black bear, panther, timber wolf.) 
MacDovucGa.., R.Strewart. Themole. Its life history, habits, and economic importance. 


Trans. Highland and Agric. Soc. Scotland, Edinburgh, 5th ser., vol. 54, pp. 80 
107, figs. 9-16 1942 


MALoney, Auice Bay (editor Fur Brigade to the Bonaventur John Work’s California 
expedition of 1832-33 for the Hud Bay Company California Hist. Soc 
Quart., San Francisco, vol. 23, no. 1, pp. 19-40, March, 1944; no. 2, pp. 123-146, 
June, 1944 

Manson, Cart, Howarp A. MacCorp, and James B. Grirrm The culture of the Keyser 
farm site. Papers Michigan Acad. § Art ind Letters, Ann Arbor, vol. 29, 
1943, pp. 375-418, figs. 3, pls. 13 

Marcy, Donatp. Giraffe and okapi. ‘‘A living summary of evolutior Popular Ser 
no. 6, Dept. Education New York Zool. Soc., pp. 8 (not numbered), illus 1944 
Kangaroos. ‘‘Those bizarre animals from the land down under’ Popular 
Ser. no. 8, Dept. Education New York Zool. Soc., pp. 8 (not numbered), illus 
1944 

Marruews, L. HARRISON Parturition in the kangaroo. Proc. Zool. Soc. London, ser. A, 


vol. 113, 19438, pts. 3-4, pp. 117-120, figs. 2 February, 1944 
MAUER, FRANK. Cottontails. Western New York Conservationist, Buffalo, vol. 5, no. 6, 
p.6. June, 1944 


McCowan, Dan, and E. J. Gaui When lost in the north: I. Lost in the woods; II. Lost 


in the Arctic Beaver, Winnipeg, outfit 275, pp. 36-42, illus. June, 1944 
McDoweE ut, Luoyp | Introducing to the East and Far Wes e baby mule deer. Living 
Wilderness, Washington, D. C., vol. 9, whole no. 10, pp. 22-23, illus. May, 1944 
McGrew, Paut O An Osteoborus from Honduras. Geol. Ser. Field Mus. Nat. Hist 
Chicago, vol. 8, no. 12, pp. 75-77, fig. 25 August 14, 1944 Osteoborus cy 
noide 
The Aelurodon saevus group. Geol. Ser. Field Mus. Nat. Hist., Chicago, vol. 8, 
no. 13, pp. 79-84, fig. 2¢ August 14, 194 
Merritts, HeLen. Winter feeding—is it really necessary Pennsylvania Game News 
Harrisburg, vol. 15, no. 2, pp. 12, 31, illu May, 1944 
MitLer, Joun W Pathologic changes in sheep resul g from exposure to low barometric 
pressures. Public Health Repts., Washington, D. C., vol. 59, no. 19, pp. 618 


620, illus. May 12, 1944 


Missourt CONSERVATION Commission. Wildlife and forestry code of the state of Missouri 


1944. Jefferson City, 110 pp., illus. 1944 

MunvELL, Dorotrny B. Plasma cholinesterase in male and female rat Nature, London 
vol. 153, no. 3888, pp. 557-558 May 6, 1944 

Murize, O. J. Progress report on the Yellowstone bear study National Park Serv 


Chicago, 13 pp. mimeogr. 1944 
The spirit of Jackson Hole. Living Wilderness, Washington, D. C., vol. 9, 
whole no. 10, pp. 18-20. May, 1944 








206 JOURNAL OF MAMMALOGY 


Cong 


Murray, Water J. C. Grey squirrels. Canadian Nature, Toronto, vol. 5, no. 3, pp. 
104-105, 111, illus. May-June, 1944 

NAGEL, WeRNER O. The raccoon responds to good management. Missouri Conserva 
tionist, Jefferson City, vol. 5, no. 5, pp. 2-3, 11, illus. May, 1944. 
Missouri rabbits fail to solve Pennsylvania’s cottontail problem. Missouri 
Conservationist, Jefferson City, vol. 5, no. 6, p..11 June, 1944 

Oscoop, WiLrrep H Nine new South American rodents. Zool. Ser. Field Mus. Nat 
Hist., Chicago, vol. 29, no. 13, pp. 191-204 July 12, 1944 New: Sciurus 
sanborni, Oryzomys xanthaeolus ica, Phyllot phae is, Akodon boliviensi sub 
fuscus, A. andinus polius, Orymycterus paramensis nigrifrons, Proechimys cayen 
nensis arescens, P. hendeei nigrofulvus, P. h. elas Opus 
Giant forest hog—once a ‘mystery creature’—shown in new group. Chicago 
Nat. Hist. Mus. Bull., vol. 15, nos. 7-8, p. 1, illus. July-August, 1944 

PatMER, Lewis. Black cross mink and Arctic blue and white foxes. Amer. Fur. Breeder, 
Duluth, vol. 17, no. 2, pp. 22, 24, illus. August, 1944 

Park, Barry C. How Colorado’s big game contributes to the war effort Colorado Con 
serv. Comments, Denver, vol. 7, no. 2, pp. 3-5. June 15, 1944 

PEARSON, OLIVER P., and Ropert K. ENpers. Duration of pregnancy in marten, mink, 
and related species. Fur of Canada, Winnipeg, vol. 9, no. 8, pp. 3-6, May, 1944; 

». 24, 26, 28, fig. 1, July, 1944; no. 2, 


Amer. Fur Breeder, Duluth, vol. 17, no. 1, py 
1 Fur News, Denver, vol. 16, no.7, pp 


pp. 26, 28, 30,42, August, 1944; and Nationa 
10, 14-16, August, 1944 


Pearson, OtiveR P. Reproduction in the shrew (Blarina brevicauda Say Amer. Jour 
Anat., Philadelphia, vol. 75, no. 1, pp. 39-93, pls. 6. July, 1944 
Prerce, 8. C. Three bucks for three bucks. Arizona Wildlife and Sportsman, Safford, 


vol. 6, no. 6, pp. 4, 8. June, 1944 

PIERLE, CHARLIE. Live trapping of beavers to begin soon. Outdoor Georgia, Atlanta, 
vol. 5, no. 11, p.12,illus. June 15, 1944 

Prrt, Mortey B. How the albino female can be used to control the production of mutant 
minks Fur of Canada, Winnipeg, vol. 9, no. 9, p. 12. June, 1944 
The albino female mink as a governor in the production of color phase mink 
Amer. Fur Breeder, Duluth, vol. 17, no. 1, pp. 10, 12, 14, fig. July, 1944 

Pitrman, H.H. The long-tailed weasel. Nature Mag., Washington, D. C., vol. 37, no. 6, 
pp. 299-301, illus. June-July, 1944 

Pocock, R. I. Some additional external characters of the okapi (Okapia johnstoni) that 


died in the Society’s gardens. Proc. Zool. Soc. London, ser. B, vol. 113, 1943, 
pp. 31-35, figs. 3. July, 1943 

The external characters of an adult female of the rare Cuban hutia (Capromys 
nana Proc. Zool. Soc. London, ser. B, vol. 113, 1943, pt. 4, pp. 198-200, figs. 2 
February, 1944 

The external characters of a bongo (Boocercus euryceros) that died in the Society’s 
gardens. Proc. Zool. Soc. London, ser. B, vol. 113, 1943, pt. 4, pp. 201-205, 


figs.3. February, 1944 


Poucu, Ricuarp H. Enter hawk—exit mouse. Texas Game and Fish, Austin, vol. 2, 
no. 6, pp. 5-7, 13-14, illus. May, 1944 
The wildlife community Audubon Mag., New York, vol. 46, no. 3, pp. 160-166, 


illus May-June, 1944 
Prorenca, M. Cavacantt. “‘Myotis guaycurd”’ n. sp., morcego proveniente de Salobra, 


i 


estado do Mato Grosso Microchiroptera, Vespertilionidae Revista Brasi- 


leira Biol., Rio de Janeiro, vol. 3, no. 3, pp. 313-315, figs. 3. September, 1943. 
(New: Myoti guaycurt 
- Nota sébre o aparelho hio-laringeo dos ‘‘microchiroptera’’. Revista Brasileira 
Biol., Rio de Janeiro, vol. 3, no. 4, pp. 419-424, figs. 19. December, 1943 
Quorrrup, E.R. Botulism: A message to the mink farmer. Fur of Canada, Winnipeg 
vol.9,no.10,pp.9,11. July, 1944 


























STORER 


RECENT LITERATURE 207 


The southern half of the Alaska Highway and its mammals. Nat. Mus. 


‘anada Canadian 





Che rece s is of Nova Scoti ir b rs. Canad Field-Nat., Ottawa 
vol. 58, no. 3, pp. 85-96. May-J 4 
RAYMOND, and Haro.tp K. Coc The golde ste Cricetus auratus 
" f l f ] 3 Science, Lancaster, 1 
1. 100, no. 2589. pp. 133-134. Aug 1944 
KEN? 1M. Some new observat s bearing on the effect of hyperthyroidism 
on genital structure and functior Jour. Morphol., Philadelphia, vol. 74, no. 3, 
DI 175-394, pls May 44 
rt 7 i . 
IREN und O. A. BEA1 Contagious panophthalmitis in deer. Jour. Wild 
life Management, Menasha, vol. 8,1 3, pp. 247-250, pl. 12. July, 1944 
I . ] rk ji p re Mag., Washington, D. (¢ ol. 37 
6, pp. 302-304, 333, ill ly, 1944 
Wiu N Q r ¢ l Australia immals. Fron- 
ae Bien a > e 12F j June. 1944 
R 1] is ll Our TD) A R ; oF 5. p. 10 illus 
i 104 
3.) Red fox he I ( Ne Harrisburg, vol. 15 
no.2,p ‘ 3 llu M ] : 
AL R I ) A rsatul nd E. epi 
ht J Co | | 7 ( ; pI 145-150 
June 1944 
I. I., and E. F. Srouiman Che pl gic a y 2,2 bis(p-chlorophenyl 
1,1,1trichlorethane and its esti tion int tissue body fluid U.S. Publ. 
Health Rept Washington, D. ( 59.1 30. pp. 984-993. July 28. 1944. 
GEO! Wolves jus yn’t | their reputatior South Dakota Conser 
Di Pierre 1] 5. pl 15 M 1944 
P et gopher ~ Dal Dige Pier . 39s 6, p. 10 
lune. 194 
Most secret I mal Si D ( r Digest, Pierre, vol. 11, no. 7 
10. July. 1944. (Mol 
Dororny |] Animal tales from the hills B Massachusetts Audubon Soc 
Be 1. 28, no. 4, py 4-126, ill M 1944 


LucIiLLe F., and Rozert T. Mircst Food | t study of Maryland raccoons 
Material furnished by the Wicomico yn hunters club and other hunters on the 
eastern shore. Maryland Conservat Baltimore, vol. 21, no. 1, pp. 26-28 


fracyI. Control of injurious rodents in California. California Agric. Extension 


Serv., Cire. 79, Coll. Agric., Univ. California, Berkeley, pp. 62, figs.18. Novem- 


ber, 1933 (revised March, 1938 





The muskrat as native and alien: a chapter in the history of animal acclimati- 
tatior California Fish and Game, vol. 24, no. 2, pp. 159-1 figs. 57-62 
April, 1938 

Hunting seasons in German California Fish and Game, vol. 24, no. 4, pp. 350- 
353. figs. 114 115 October, 1938 


Tracy I.. Grorcre H. VAaNsELL, and Bren D. Mos! Protection of mountain 


apiaries from bears by use of electric fence Jour. Wildlife Management, Me- 
nasha. vol. 2. no. 4. pp 178. fig. 1 October, 1938 





TracylI. Control of injurious rodentsin California. California Agric. Extension 
7 


Serv., Cire. 79, Coll. Agric., Univ. California, Berkeley, pp. 66, figs. 29. Novem- 


ber, 1933 (revised August, 1942 
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C. Evans, and Fie1 


Nevada ol 
18 


I 


tions in 


Srorer, TRACY n 


Sierra 


no. 14, pp. 165-192, figs April, 1944 
Surser,T. Our pert neighbors: gray, red, fox, and flying squirrels. Conserv. Volunteer 
St. Paul, vol. 7, no. 40, pp. 39-42. May-June, 1944 
Our pert neighbor An introduction to the ground squirrel Conserv. Volur 
teer, St. Paul, vol. 7, no. 41, pp. 42-45, illu July-August, 1944 
Swem, THeopor R. The relation of the Uncompahgre in Colorado to public land uss 
Colorado Conserv. Comments, Denver, vol. 7, no. 2, pp. 5-7. June 15, 1944 
TANEKAHA. Dangerous birth rates—man, deer, ar redators. Forest and Bird, Welling 
ton, no 72, pp 3-4 May, 1944 
Tate, G. H. H \ list of the mammals of the Japane A Pt. 1. New Guin: 
eastward Amer. Mu Nat. Hi Ne Yo pp. 22 1944 
A list of the m ils of the Japanese war aré Pt. 2. The Greater Sur re 
islands of the northea margin of the lr Ocean: Andamar Nicobars 
Sumatra, Jav Bal Ar Mus. N Hi New York, pp. 19. 1944 
A list of tl ils of the Japar war ar Pt. 3. Lesser Sunda Islands 
Moluccas, Cele Ame Mu Hi N York, pp. 11 1944 
A li f the mar ls of the Japanese ( Pt. 4. Borneo and the islar 
of the China S Amer. Mus. Nat. Hist., New York, pp. 18. 1944 
Zz ( R. M., A. S. Paropr, and R. J. Caray Susceptibilidad del Gali furs 
iro iru r ur R I ; ‘Dr. Carlos G. Malbr 
Buenos Aire 1.1 yp. 466-468. September, 1943 
TELF Hor S. Wi r 1 ereggs. N O 
loor Bis ( 6,1 M l 
THACKER, T. ] Wi ( rrence ¢ sat H B. ¢ Murrelet, Seatt vol. 25 
no. 1, p. 10. January-April, 194 
TINK! S W Ani ls of H I histor the phibians 
rep I livir he H Isl Ni 1 Jini ¢ Ltd 
lulu. } 188. illu 193 
TRAV I Tr yngil « Br eira Biol., Rio de 
i ire »| I 9 345 4 { Z s ( ber, 194: 
Vari G yR« r \Y } ‘ ( e \ g Re Nev j ln 
Conse ( ‘ LD) ( r 2 June 15, 1944 
WILDERIN W ri J \ shor ( nt « logic lustratior Ani Kingdo 
ew York, v 17, no. 3, pp. 70-77 M June, 1944 
WINDI WILLIAM | Gens yf so t I li embry‘ SyI 
thesizing articl Physiol. Zool., Chicag 17, 1 }, pp. 247-260. Jul 
194 
WorRR i mae netior 1 life Our Du Anil s, Norwood, vol. 77 f 
p. 107, illu June, 1944 
YEP! Jost Bene ) internacior de u de proteccion faunistic Re 
Argentina Zoogeog Buen¢ \ire 2, ne pp. 147-152. December 31, 
1942 
pobre la a ripucion occident ae a re igo cenicient« La ur2 cine 
Re Argentina Zoogeog Buer Aires, vol. 2, no p. 159 
December 31, 1942 
La Comision Nacional Protectora de la Fauna Sudamericana. Rev. Argentir 
Zoogeogr., Buenos Aires, vol. 2, 1 pp. 163-165. December 31, 1942 
ZEUNER, F. | Homo sapiens in Australia contemporary with Homo neanderthaler ul 
Europe Nature, London, vé 153, no. 3890, pp. 622-623. May 20, 1944 
ZUIKER, FRANcIs Silhouettes in the sag Outdoorsman, Chicago, vol. 86, no. 3 
whole no. 508 PI 12-13, 48, illus M June, 1944 Antelope 


California 


MAMMALOGY 


CHER G. PALMER. Some rodent 


Ecological Monographs, 











popula- 


Durham 














Biologist for the Texas Game, Fis 








NEWS AND COMMENT 209 


NEWS AND COMMENT 


Mr. J. Kenneth Doutt, Curator of Mammals, Carnegie Institute, Pittsburgh, Penna 

for a field trip on March 18 for Hudson B via Air Lines Company plane equipped with 
He plans to return in September 

1 . University of Michigan, 

Arbor, Mich., left on a field trip to Mexico on April 7, where he expects to stay about 








‘ onths 
PROGRAM OF THE FISH AND WILDLII RVI \R STUDY OF EFFECTS OF DDT 
PI INS ON WILDLII 
during the p three years there | be é nding use of the organic chemical DDT 
he control of insects re sible : s fort among our Armed Forces 
has been so successful that widespr: nterest has arisen in its possible use for the 
ntrol of other insect und exper! ental beginnings ! e been made to determine its value 
ontrol of crop ar fores nae 
Up to now little knowledge is availabl to what harm may be done to wildlife should 
DDT t pplied o1 rge scale, but plans | rmulated to obtain needed informa 
The purpose of this statement is to acquaint interested individuals and organizations 
th these plans so that all concerned may know what steps have been taken to get the 
This spring DDT ill be applied experimental] yy the Bureau of Entomology and 
Quarantine of the I S. Departme: f Agricultur to several forest areas. chieflv 
he Northeast Fish and Wildlife Ser e personne ll conduct detailed investigations 
hese sprayed areas during the spri1 I operation with the Bureau of Entomology 
int Quarantine to determine the direct and indirect effects of the applications on 


ildlife Entomologists of the Bureau of Entomolog nd Plant Quarantine will make 








Lie on the effects f this ne insecticide on 1 sect fauna as a whole The experi 
tal spraving will be or S e sufficient large to permit drawing conclusions that 
ipply should DDT be used in operatior 
Ailthoug! prelimin ry tudies seer t ind te that fe I any birds and mammals are 
ely to be killed by DDT itself, indirect harm n come through reduction in insect-food 
ies. especially when applicatio1 re! le shortly before or during the nesting season. 
relatively stable compound tl is insoluble in water. Under forest conditions 
gle low-concentration application (in oil) for prolonged periods has continued to kill 
that have come in contact with the minute crystals that form after the solvent has 
mx ted, thu bringing about a prolonged reduction in the tot insect population, 
plications of DDT made from aircraft at the rate of 5 pounds per acre have killed amphib- 
ind fishes either directly or through their t ing poiso!r | food The effect of DDT 
these groups at different rates of apy 10 | be investigated under a variety of field 
Experiments to determine levels of chro1 nd ute poisoning from DDT taken in 
lly by bobwhites, mallards. various species of small rodents, mice, rabbits, fish, and 
ther cold-blooded vertebrates are now in progress in Fish and Wildlife Service Labora- 
[he results of the field and laboratory studi nned for this year will indicate whether 
e of DDT for the control of pest insects ous to wildlife The results will also 
ruide to the Bureau of Entomology ar lant Quarantine in developing formulae, 
g nd methods of ication that avoid hazards to wildlife and other beneficial 
ns of lif 


GUNTER ACCEPT NEW Pt ITION 


On January 1. 1945. Dr. Gordon Gunter, who for the past 54 years has been Marine 


th Asso- 





and Oyster Commission, was appointed Resea 


ciate in the newly established Institute of Marine Science, of the University of Texas. 
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OBITUARY NOTICE 
SORE 


MILO HERRICK SPAULDING 


1879-1945 


Milo Herrick Spaulding, a charter member of the American Society of Mammalogists, 


died on Easter Sunday, April 1, 1945, at Bozeman, Montana, after a prolonged illness. He 
was born June 10, 1879, at Rutland, Vermont He received the A.B. degree from Leland 
1 th 


Stanford Jr. University in 1903 and the M.A. in 1906. 

Professor Spaulding served as field assistant for the U. 8S. Bureau of Fisheries in Alaska 
in 1903, as assistant naturalist on the U.S. B. F. steamer Albatross in 1904 and as resident 
naturalist at the Gulf Biological Station in Louisiana from 1906 to 1908. In 1908 he went 
to Montana State College as Assistant Professor of Zoology and later became Professor of 
Zoology and head of the department 

His chief interests were in mammalian anatomy and embryology and after a year at Johns 
Hopkins in 1919-1920 he made a notable contribution to the latter field in his study on the 
development of the external genitalia in the human embryo. He was a member of Sigma 
Xi, Phi Kappa Phi, Phi Sigma and of many of the technical societies in his field. 

Professor Spaulding’s greatest characteristic was the sincere desire to be of help to some- 
one else. He carried this to such an extent that it interfered seriously with his own re- 
search. It was this same trait, however, that made him so beloved as a teacher. Two 


generations of students will long keep his 1 mory green ome ® TRYON, JR 











